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qfeW^sp ^iigd fe^lREPT 4 PIRT *RRR ^4, *TT 3TTf4fa^q 

^-4.4. ■am^rfr trr m&m rirs. 
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SmTRTOT 


ftf&TW $T tor fwt'lMl tHfltollH tTHto 

*t to. nfto wto EHiintfftwn gssrsft to -aTifwr ft ftor 
torn stow bis to. nte £ tort twin mi to* 

sptrt tor 31W ^fcfte* HRSTCft Iwr *tuiM| ±to'MI JfmtoT 
WHTfl to. ^(?RH rtMPflft nftfiT itof *U JtWlUH RTC to. 
it rh^to to to. nfatote tor* sttv^jjwi 

g^(T TO& aft & tor ara? +wiui<ft to rt =Ft^n p fto 
ton ftor (RR an 1 4 w 4*11 ato. »?ton erw umi-n hi 

totitot tom »rr*n ato fto tot ctor. sngto 
totor ^h-mlt -riwt to to tot wrsjw ftwfaf to 'ibrifto 
sTT? S*rto. ^TTRT totot qf=tg tor to fito 

^p- ft 41-^Hiwipxi 3RM tocT to. ^ftterorrr to" tor tor 
3Hrgto sat tor toror tofti sttr^ atot, Fr^rr toto 
■ihTOi ftonj RTZffr tor it Rratto to fctoid. ntl^.[ifil^ f 
^r, to, tosr zm rkr Rrtoft (torrato nftoto 

?ftR CiMc-i (ft JTPTWWr^t 'TIE ft EJHTtf ttrl^ Hffft'ft. 

TfftoT ftt into iimmi sito grtotor sitotor npr srap eft 
into tftEfcfoto^ Sfrto to. nto toro faro to ^FTr^T 
tor rtot -sifiririi ri$; ssrto Hntoto toro ton to emrsi 
tor rto arfffpfflTfft 3[<| SFFc^t. fftnKIRT^ZJT aftpTO jjftrf 

tipiiHii mraran rpert tomnp ariyR* hhcim i totoft tor 
fito<n tontot snw toft tofa. *totoc »;f»MH i 

Stow 'iftra (ft anm atofr f^ito ^rrf^r tot 
tfi-wKsi- tot to. rttot toton 3TTwm ara^mto to 
to}to i#rt aitot ^jr 3ito rrfr ?n^r ( »Tf&TrT^ 1 to, tosn^si 
tor 3^r j i M^ni^ -m ^tron ^to h^m i .sT^rr^to tor 


XII 


n#r?r 


3^3f *ifcfWT grn^ ^rt fsprHV. btti|& 
r rf^ifT iff sTTrH ^Hi-rtfi ^ $3 rt awR^iif sreft sTbr s$_ 
^Tcfte mi ■tH-fl hh^ ?T^#^TT yilfflclT B^ldMI ^BT 
3^F#t STIRT 3Tl£ BRft HrfM W BTT^ iTS^f 5[TlJp JfR^RT 
STil 1 . ¥7 yw«hKi 4Wflrl cWr^i-di I #lfn% ?EflR Btw sn^tcT 

^ J,|l l' 1 WNrlfJI <1'/T5trr aRSTCTrftt’T' 3T^R7 3^17^ fVr 

3Tft(T, rf^lrnw ig^TOfRl fSrt^RT wf'IdRr ^Ran a raSH f tfcH T aTRT 
STO BB7T STcrJl B & rniHkfl 3TtfWl' ^ WF ^ 

^rnan werMb sn&sn Tferrw jintflHtlU 3^ ^ 

*rluitBireqi Jdtifiqiq 3HR^Jf sft ^HIMHFTcTr 3Tf*liTR(BR 

iTTft % bt $ir#T f^*ifwtf ^rarPtfr^r Mr 

qwtfi 3#. nfef *6W[^ nFRoff SPJrf B^|rj" snf&T PPBI UT^T gij|f 

^ Jlquq^oh ° 44 *i<mi tfr <mriR 3 tt^ £ ^ afrmOTjFJn jrgran 

m 3ni iiruidlWl 3TH^ fft b 3 3% BT^tT RtftiT 

sfiift ¥^n g- ^ btor mm$ fa?Jt 3 ct^tt, f^r w&mm g fr g^rnit 
srrf&r aRf^rr rtr fosufl S^rr srlfr, gsra? sniffer snfrr 

iUfll# ERRTfc <f>laE*fl t|(J^ 3TT^ r 
^Hlffloi 'iftlB’' ^ gBfcF aITtWRT ijftliT 3 ?RirH 

^ rmWr BT 3BT?f ^RT JUBT^t JRcT Ef^f Jfllf&f rSTFTT 3 tRr? 

irffo wft arm mzn. 


1 


^Vurri 


3PFft Srr^R- -W f aiW T ^ T ^fatT ?! ITT 3#*m otM ETR^TT 
3tt^. nf^itT st WEf^f mtM^t T 8 ! Bj°l% s^rt ^tfr, qWr ^n 
jj ^iq i ffi 3cn^5rr stt^. fn^fl bbttt 'iP«idMi 'i ffitifcm’ 

fM^thetnalics) fS'nBlB , ?T ?fl^T ‘ifitffzt* fMathemata) 

*?BF3r ‘ fitZivfrn tjf&’ 5T grewiffi 3ffT^T 3TT^, Tf&Ttft 

W (R9^T q^«S *f“lclKl, * < *li“lt1 ?T fB^T 3TBT ^ fflifl *eih u 1 
w?!i[cn<H «(Va 3fl^a ^ ifiHrMIrM 5TJR> , dtf’q 3 hru| ^ 

m 3^ ^T, ^ ^ 3TI«lHJWr 3T3RT ^BrT. Tf^RT HTW 
3TPRIRT “tiitflfJl BT*TB df^l, 4»th E^TT ^frft flfffTP 

Rimi41 fRRrT if^TT BWrT. dMMI 0^53 £m$Z& 21& 
l?0T^ BTJ BT£rl T3t iJRfR iii^ pi'iqira nf^TB ofi^foS 

3nri^ anfift BRTj^irf btttt Biftfr srrfR y'iWiitfMi^l 

Bfl RftT sW a#. 3 TTHT BT 3 T f^RT B%T ^ 'TS^Rn^ BFT 

3fRT ^T^B. (l(l£l d°? til l?^T 3BTTT ’TI^TW tBWBT fiwn ?TRTT 

3#. 

nfRWTBT 3W itpefr'i ^i^l 1 spaFTr afnftr ^trt ^ 3T?T(T jitw 
A in ajr^ g*rit 40 (h) q'J'jjff hiWW 5^fW, aniin 
^VT Pffi g r 4T«)im^lijl Mp>MHI 3RT^ ^ BRT 3T^r, BTTBBB BTHT 
«l**l 5i*»fr dl|t*1 d^lcdl EJl etitfl «i|t!i aTfTT'BSRTHTT +I9S 

3tfBcTT JRT 3T^r. ft nf^RT BTTOT 3TBTT. 

^r MwniMfiW’oiii ?mm wfirm mm fwsrar^r ?*rRr stbrf stcrr. 
t?M TBfift ^JTOR Slf^M SK^T, W, (T^ ^ 

unt «K(Sr f*rm fflr. ^tbuS ^ »ifBiciM i bto ^tt. 

srrtm w as#r % ^ ^ 3n% f^fcr ^r 

3T1BT^ 3f+'lfwicfHI 3 RBRt ^1 i. ^ft^TT Sr^PKTTBT^ TT^f 

tH(iH^wwn B 3 sr grej, qrogrorr^ 33 #r sttb wr. 


2 


nf&IrT 


nfjfcTRft 

HISUlTTf Ufprti «|lw)ffl 

fMitciusj (IWr^ W64S-S4f») 3 #, 

SR ora?fNt rj?m u 4 yr«i Ti^an Mi<tci1?ft pqi 

wfraiTT # g rtjft ?ng^sr BX. ^fu?or 371 ft ^tir jjt?i mfer Rnft 
iffifati I# 3*ft N) u ldld, f3TT«rr f?W RrasmffRT #) *ftlfr 
’?M^r wmk Rrat 3Wfr ^ 3n% ^ * 

^iRiPr^sr «tt^t wf k&\. 

faeaie^r srRTrf dter tfl+ftf flfN" m Mid«fl. 

'rf&irfwr (Wiitfli) fwrtq^ffl^- ^q trnnit sm 

^ JJ^rT ‘kc'Wi fTr^r ^TlrT 3# Tp#5 3ffif, f3jRT q# i^ i h anf&T 

RttiSII+KK-ST ifijMfr-H £ pTSPT 3T[S?TT SjfTJfT 3fft 3#, Wt 

fo^tTF 3W WTM, 

^ -aqrqnr ^4*™ tftt *m nf^Tcfr 3 R#r. aqroan 4l4Hia 
trsm -iRi[(ih=fi #t?r srarfl. ^r srm m^iiojm 3«s qr?#, ^s?r 
^TRfli MniJn^i ^wi41 fiiw 3if#1 Rfrt feff trs firaFfte qpgr 

fe?l*r 3Rrf), fs#T ft^?T fer JHIM^I^I ^3t ITTST 

'■iWrft rTsm srrquT nf&MMi-ef mh #)?r swcf). 



J^XmM 3 

stim i iiffto iffifti jd«PW i iftq> ftURRft ^ hPmhi 
aRTmrr, faur 3ifm sqrrsi ^r+wMi nf3wRT gratit, wmm 
fer ^nTTTrar sn#n m arferm 3q#r siftfe 

qM'J4i4 tjTTm^TRi sr#. r#+kirti^i 

irfairrnft *r# f\ft, jr^re t&mw f^r m& +i'i<M< 

^'fStTT^TT rsftdi j^rtjfwtfrSTT (Perspective) dwi^l jM#[ #T3T t^r'Trt). 

ffl fl fiim ft?? mm anf^T =ir<{1tM<fl 

q f&T in^M 37I^T. f^qlHlHu) rR #IrnOT RFrRT# 

pjr a#. ftiiMMi ?ci55n Farfcf} ^rnitr axnsjXr ^t snrff ^ 

itR3? ^ m ■rf&icfqfi^i * ‘*1^ # feiwi*ft TPafT snt &?m 
sn?” as#r t?z& a#, u=hri41 *ttr 5| snfw fRftR qfer q;s(ft 
a^hi sr^m* antw. (RfPmn?!? wsm 

q^ i mf-41 ^Tiram (Ph value) HH“4[UFI(fl FFTnferflRT 3q^ SRFTH. 

%, np 3 Ffft qMT mft tfrspHrraT^ arfr^nw sm arrfwi 
g ryfigM r m i mhn i 3t#r sfctm. 41^ii<NH sii^l^r 
STBmr i^rnirai^ qlwnr fk^rn (Dirnemional Analysis) UT q^tflwiT 
wm ^TfTM. 

51?# fpj|<4i#i4<i 5tieh^'u qOTtfrr^r anwr >i4Mi 

OTTUTRTl ^31^ TiTTR ^ift ^35 OTIrft. fJTTjS npJTriWI 3q#T 



5TT^fft ; 



4 


Ttmqrm jit ft^Kici^ jEitfr q^r «n^r 3#. niiW^iiMlq 
lj,H ' flrt ‘•'iwHf'MMi serf liqr 3T^mr ^ic^iiyi ^ohM^-T r c T tftmt 
mft fe^i aurftr m srr^ ^rfq^f *rtit ^j^rr 
Trot siifsf 1$ j&T litter w nft mil ^ff^, sfcm 

'W^i Brnfr ^iRrrai^r ifftmrq r fe 
^n?rr nf %ran ^ipy^ tsu; jj* snftr 3#nro ^ ^ 

^ |t,t ^ *Rfal srfjRIW HldM 5TPT 5H^, aftg ^ i tT 

fqq-q^rq^ *i£kii-wii fqfqn daxth? 3 m 41'II^1 ife ?T%p5. 


2 


Brait 1 firasfc TOura* wsnr 

sfiq^TfT tt®irt ir q??gr stt^. ttar q^tiMi srerfat 

q^r =n! 

O *i¥T^ qsararai n^x jhT[4.*w! jimri itjbjjt 

t9S«?^4 SfPIT ^Ttfr. 1 ‘?I?T ^1 J l | rl . 33& < 0 ^' ' »^DRT 33 T 

«BTWT ?mcfr, 

O <uihm| «hvsie* JflHWl ifUIrfr, "^lofllfr f$[ 3{|UHil UT 
3cnF- “tt? ifr *nt ^snfc," 

- * 'mfa WSSJlcT VSTcfl+i zk qT5 m& 3T1% 3TTHT ! ’ ' 

3?tff - “ana qrr ?” 

O fffNt - “Hc5T ^ fezitffanft sn. " 

'■^T fef^t =n0,” 

"jpt ^ trqr atnBr afl^if fezran firepan in.'* 

O otett^stw fe fSt^F ter mb, “%ZK, 

^ST ^icfl Hl^ltT. f^T =T3> ¥*I% qj|Rf ^ ^1 3fIS 

qura a#.” 

- ’ * RTO 4iTT ffl^T, ’ * 

quta’wx 4l<iHT(i ^ «<s«ir =*ih^i jTRW 3Tflt pSt q^lff 3^T?T^ 
3#cr, Ttesqr -jfi^np^i ^wtt arfesrr imm 3 ^ 

Hpwiw "M WR9^T 3TOdJ(T. ^<NH ^N4^(U feltT 0.001 

q ^ w q ^ 7T !t^ (fr ftra^ ITq# fel rm^ ?RSfr. 

-*«*||»I'«|| TOfti arm 3PI?S gaftTRT fete fer 5n<ft 

^ ^ PTPPJHf 3Tf \. y<aitii 

aprwf, ftxflw «i(\ ir^iti fern vtsutimi q^r #ptrt ut 4,^.^ pn 
<*n an artfSNI' q^f^uii-ni ^r^qrr am ri r tf . 
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tqfcr nfUwiEfWi ofer 


*n qnfl fenfa srfMn' p rvki ^fnor qfroft ^wfff 

'*?H 31^1 , ? ■SKlf^’l Wfa ^i^ndl ST# +i^'3)^i ■winter H-f Irl *ir1lr1. *IT 

ssrfe Tfrt^f rt sr?ri|ci#a 3^lw wfe n-itfe* sn?cr, arm 
wa«weirJ afriteft nrfeft Pi^eit. 

rosirgr 






wit *repfr nfefa aqi^sr. srNra^ Jfsfte 

niieinwimet efeppfto gfefr ^ l oi i rffe pef sferar 
an?. qofir seife Hrqs&sn ^fet wfl?[ft fofeefi srre. r'crr 

$l^p& 120,000 +H^* ^Kr^lfe arif^T h^*j ‘100,00(1 
wfe 1.422,000 ^fPin TmoUhiN =ng ^ ^qfi%. tit qfe %.v. g^r 
3400 w^ran^t (j^f sn^eft an?, rnrafR yfe)-r <+io 4 id^l 31^1 hi 
5fmT nfer omt feeurarr ? dtm tith si? f^r ??. afer?rq 
ffero^fe efcpfen# tsrc gJTmEjH wife snfer ^tcfr ? 3^ 
an?. 


OTffe 3 

d^i^Tl WTT ^TWTT^ft *lTaf qSn =fe. Fnfe m r£q? 
1 3?3T^ JJ^T 3Tft, f?n% -3ff?T ffilFTT^T aiffe fFTT nq^Offqnp fife fifer 
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(feTT 


(ft afMRTTfe ftf^n: erffa afe. nig ijqft 10,000 gnfgfe jfer 
3ii1^hh- 4 ye^fe were *rraw ferfe ^ <401^ f rt? iife cmwoh 
tjMid anf®i nt 3f®ft <Hicji (Tuncif, croer rt? afhd anRit^: 

jjffpjcft# i^fe, ^FRT SffilT snqtSTT tqfef feSTO?, qfferfe 

snfe 4 WMj(1cihi^ fern +o«irfe tot w m*r&. gufe arrf&r 

itrffell dcStflfe rffSfqK qn? t aifeftfe TTPqnft TO? aqTf&T ehloiT^ HTO 

*n^nfl wfe ih Muq+rfi 3?^ sn^t, aran wi^f ff^ppn, 
sfef, fe^WR, feq arm ftferciwo ^rromfe nrcfe fejfe qf^ 
rfPTRTT. 50 fejffefe ^JaM4‘rf (J^R afmm^l 5nWpF?T 
■w%-.mmji qw fn^(r ifiiRT. q^ftr 

*Miife qRftw gfTESETRrr fo | ?jwn sTrassnw (anf(ft 3 ). 
rrrfftw affair ^f^rc qroor^t ft tiMfl-an -anr^irrsfr f-trfqnat 
fee amR (iw fe?tir. i^f jjt ?t^aftr^r ( y ) sr£ fee m 
( -c ) zttftt iwffld ( Y> ) an?ft fee qiqr?fl aim. t-Hf-u i c^o 
weo fetewwrS' tit fe% g^er g=er e oWt w^. a^reninvi - 


r .tt 

1 7 

W W 

* 7 

TV -0V 

100 \M& 

‘ THfM4rTT«. 


an^fff 4 

1000 tit ?fefT fefeqwrft ti (i^fe ser om) a^fe?tw 

fe?T tit fi^n eer ?55t fe?trr. ^fefepor sfe gg ifrsirr fferr 


TTT 

J 

TTT 

4 

TTY 

YYT 

W 

YTT 

YTT 


w 


IQ 



e 





3T3R¥T. ^ 1 & 60 ^IT ¥^ett 
3=#r 6o to hp ifrjia 
■*WrT. 3 ^ih u i^3 *tr sraift i o ^fi nzm 
w^rr iTtarit. jpptntjltT* yiWp 
ifeilT wgn ?r^T. *55 

■STOtTra' fctft situ^ 

sfaf^KH (41+141 fofeuiuiicfl 

faftr? feuft (Tutt sMt gtafr. 

t#ft a^R^rJTT fflTOF nr 

fefprtr^T q^TT -3H [ (ScdH I r| 
{OTcfrtt 5). ijtep 

IT^TT 

fcfcsrranft m ft fM 3 rt 

M (-JflT^fft 6). 3PPPT4 
527 felted fed# 

^ ■w^icft 6 ^naf^r 3iri>. 

^TTOf anicf. ^ 
ftti 5 fgtgt to T^ff gt^Trap, 
?it 'fiifWi 20 pfa tfrsnr atfra. 
W'Ji^r fejuflrf gt^r ^ q*p 20 
^ ^ tT+'rllrl. ^ jflfceluA ^ 
^ nfei^i PIT SRiyiM arw ¥l+dW. 

?f?R to fcllT fl^ETT 
^twhi wsttm. 

g^Tfftw afnq^T ok^liiHI^ 
f^?T st^n, fetr hWctht inop 

art* girarmr^ qpt ?*ra hfa am 

^r 3tft?n nra arts arir, 
(dHE^irT> 7), c*jt 4at g§gT at atm^i 
?TcTT^t ^ rp|^LW|i4H lc n gare? 

wm 3WRT. <?pW tft^u fit 

5?n ittaff qipr sl^raf 


STTftfr S 


iEf^T 


1 

II in 

till 

Ml 

II 

IM 

m 

1 

i j 

4 

9 A 

(Ml 

lit 

III! \\\ 

tin ill 

n 

in nn 

T 

1 9 

IQ 

11 

13 

nn 

20 

nn nnnn q 
nn nnn / 

to JD 100 

99 1 
200 1,000 


ba 



^TC?snt*r ^TfiT srera to g?^ gtaT^ran juft- jo ^ 
m^rr # ^ i?ra a^mw; im ggan io ^ qta ^pfr mmumi 

3TTf^r f^JFajRTdt' cJFttt 'Vlfi 3flltf^|. 3^ «F^rf WIP fe f iA| l 

(ipj^t to) ?tt^ sft ftt ^ qiKMhfl qj-tr gtaT ok 
&nror, p ?«ra- to 3®r 10 tpj^ too ^ if®T g n gd i *M i 

8), ■SftfTJ +hH TTT3T PI5 J00, ?SffR tO 3tffp ^ «PT^IT ^p 
^T rtFH gptfq - P®p? lirasrt tlW PH^tW 

STOtgt, 3PfPtT^ .1 qt& PT5, 7 ^pq pis aTffW 8 g*pjT (H 



m 


^fn 



Wfrfl 7 


3TW ^?3TT ^ 3 TTfT^r 7 3Rlf&T 8 ^ fifc£T 378 ^ 

*i5??T ( 5TTf^ft *J ) . 3P]fa EPlft^ 3ra*ii(fcir i*lf M | -Hfjt| 

^r atzrar <rwi sm am ;Tifr. toil'll at^RT amr * s*w w 

^ ^mi^T zm 3#FI W, (TT eT^TTSTT jfafiNKI 

aterenft *tw MUvtrmitji amtr. 

fl^srr hWhjhhj^ r rr*ar l^ar <+,i^t arm^r as^ll^ girr 
ai^rga %%rr ^ ^i'hh w^rr f^ferrsft fer% 

jwwm g^aitT ^fr. 


aeir 
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£) i£> ii £) 
-S> * *> = 

£> & £> «> 
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12 jflqH IffM npHO 


fU«ll ; 

, te ar# sm ^rrtflrf site ■tftfrlWt ten fftiftwrwiT 
Ji'mi4<^i Tgctt ftfPT *W sni^l uf^iRFi-m oita *hsht 

Hi'3r u <i 10 fT ■TOT w, ft y*(H I ft IQ PT +te< ftiT anl^r -itu 

i o wf rftiftT iter ter tern. mn ■■■ ■ n ' > ■ 

ftanft 20 st arm m, m ste ftentei ?te .. 

in anrr trrr ot. 


iOfftl 10 

ter 3# ter ten ten MteteF tear snrr^tete teft 
?m sfw (sn^ftt io). tear arte stem sorter T^fftteT 
te srauiiMU snter ftta fttet Iftnft ^mror aran. ate 


AB I AE F*Z H 0 I KAMN 

fc 3 1 4 3 * T I f IQ Id H -a n 

5oncfP2TT$x<fai^ 


VL' IDD lllf W jiR *V W HP W* 


STTftfl ] S 

■ittlUriT 3ftfftnT fftinrT fft^-pvl 3lft. nffttfl n3i SPIfft 1 ft 9 ^T 


teittet, gsftt =T 3 r tet io ft 90 m$t f. *pr m tetel te 
«wftw teiftftt te teft ( 3 TT^fft u). te msftwflw 1 (<^), v 
{*m), c (*r*n) t M (?^1TT) 3I3>3> arnciin Snfift 

3 i^i# ftt aasft ten srateircn# wnroft ^Rrm (asifftt 12). aig 
?TT w«<s q^rftg^ pJi'tiHi h)<mi rteT fpsfeJl sufor ?*riftt 
wRiftjfte ter aft. 


I 

V 

li 111 

1 1 

IV 

4 

V VI VII VIII IX 

1 1 T ■ * 

X 

XX 

L 

C D M CMC 

14 

n 

li 

lit » P,™ lfl*« 


OT^cfr i: 


^(?ji r^fpwasxd 3ftnyro |jwh 3nfat atet asfi w'tti-fl 
Iter teit, ftr w te wuwdf ten^f ?ter ater ftNr vw 
te srtei te ?.¥r. g<? loo ft ?,s, 200 *rr crater 
! ft 10 nr tieMi-ifl f^ft n<iu ift t^n% %T ^Tteft ► 

sutet is ®n ^ici^iiW’^f te ftsfiMi fliwwt ter fai^i ftnw. sn 
r^Tun tet te «fim,umy |w?t teft 

13). t 35^, srorcter 

1 5 S5T ?m^ter teter Itetef ^T?r ?ttr ten 

flwan 1 ,2, 3 , 4 , 5,6, 7,8,9, 0 an terft ter te. grtefer 

20,30,40 5- 3T^itniil WA? faf-ft ^itft. Stg "Hoilcf tel 37fte 

tetet niteft prst trra^ srte, id, 
1 no ( 10 ft 10 to), 1000 (100 ft 10 te), ?, e?fttw q^fft tester 
^ qi?5ft itenn -ter ten fefttiHi ate *izm tes H ^ 
^trft te^RT. 1 fl 9 ^ te fair ?it tet ate te teft ftsr tesr 
ft teifterter ciioiHioft. m qasiftgft 20,30 ?. tetefte 
f^rft nTqntet wt ntte te. n j 'tete ten ' 1 <tet 

(Piact Value notation I Sift ifT%IH. te^HI nte 

up FtefteiRT wraT -tamiflU terftftl iter te ft tetepitef 0 ftt 

ten Frrfftft m ! 0 m ttemr sm “^p” arai te. *i?»rftn ft 



14 ^IteTTEter ^l"- 1 in 

Rifii*! 34^ f. SIT tsr^nr qdtgfow SflrT. I ^ t> «n TP3T fljgtTRT 



(JT ?sn^t o 3Trl™i pupft 2 , 

20 3r) imsew *7Tf). titf^i 307 4T4T 37*J f^t^lT 41 fe!) d 7 


^ srrfa 3 m* sm ttft. *r ^ 

^ <M«n+4, r^TT^rT gP^ ^RT P SlTa^ gNfa% 

4T sfrqw WT4 JfMTTT. ' MT^ST 3^ HTpft 

snafoRreratfr stt sr wqft snaicT. 

?T?¥ TlrRT 

1000 100 JO | 

T^7 3% FTT 87^7 feffft TT^J, ^TWT, m* ?. fll^T t qmfarfm . 

WRfwiJi 3# f H' 0 affr, 85406 ^ 4T1HTJ 

@rr# wfaHiryqi’Jr sn^s. 


15 


47PJT 


10,000 1,000 100 10 I 

8 5 4 0 0 

MjU | jH 85406 *TT (8 x 10,000) + (5 x 1000) + (4 x 

100) + (Ox 10) + (1 x 6) «nn M. ^31^ 8 =TT 3R5T*ft fef 
80000, 5 RiHfl 5000 3TtlT^lfff, tTR UTTPt |fR jH*]-**!! fqiHrfl rdi^i 

wrimiii^ artta anaia, 

f^r fFr liw w frpfr afcisp £ttft ^fr ^ 

?W? H'ftcfl^i rdl'l ^1<( L l<6ir1 tdtaiwfl, *1T 

4lW l ftWH0d UK Iff atft ^5ft. ®TRTT +>IMI^1 37TW f^fl 
^ ^fit jM fe^rft ^ 5fp»5ft. 3 mt 4u«h&iU 
"jw ' 1 an^t frra^ dmowii^ $mz. anf^ ?t^t 

?ipy. sitw fd^Mi aWffi 5^ 1,10,100 3 , ttmi 10 =3 Gt 

n i d^uft felBcn fenr, ifqp t ‘fSEfr 10 w qrara? amt 

3fl^r tf!Bl(17TT, f?lT5T "|(PM" TOtfl 37$ TR ^HTTfT 3TTcT 377?, 47 
10 v JO 6 10* 10 1 10 J 10* 10' ] 0" Sm Td^l 
TsrraTrT, 47 q^r fcfM ?4T47q% didftrn 
JTRS4T 134R 18 CTHil'Srt feMiSTT 34^7. 

1.000,000.000,000,000.00 10") 47 -HlsSw] ?4T^ 

^ T14 f^r ?ft. j H l ffiv* m$\ 47^ 4TW4W 47 

?1^fc^T 41374^ R(fe44 (Hundred Thousand MiUon 

MLUon] 31?) Fftni4 ^51^ (ftrf^JR - 10 Sfltf), 

10 ^ir?»r4rar 

37RR q^rf14) ipsa TTtft f?F54T H|i1l41^|Mi ?,m^’ti) JTff. 
3f4T^t feTt7 0 ^ W 4T4^7 37m ^Trft^ W, 

1 0 tM? m *> i tfl^) 4^4 wu tre=r 357??^ qwr s 

?1^T7 3TRTT I+hHI 5 % 414 fTfft?7. S71 

whi u> i feftar ®fte, 

5* 5-' 5 J 5" 5 2 5 1 5 U 

4T q^rfri) 3147 1,2, 3,4,0 t -3H4rfTM. 1 rT 4 t 1^47 377^4. 5 =47 TS 
7JT=4T (Jfwril 5 ■POTT^ft, 5 ^ 5 4T 5 ? =STT WTfl WTT^ 


IS 'ifurTf 

m 4,203 ift TO feRTFtf (TC s=- W ^ 4 , 

s ? ^ wM y r 5 1 w writ o srrf&r Hj&k wM 3 , 1 ?^ 

5 3 5 s S' 5 « 

4 2 0 3 

*T®I foffeft 3T&[ FpflOR TOcftr $ fl^n 4(125) + f? x 
25)+ (0 x S) + (3 x 11- 553 ^ 1 ^^^ 2 ^^^ 
ar 1 anfBr 0 ^ ^ra 3 ^ (Tn 
fenfr *enp*r 2 % ort srM®, ^ ^ 3 ^^ 

^ ■ ■ 2 * 2 “ 2 t 2 ® 2 s 2* 2 3 2 5 2 1 2 “ 

^ 553 t O^SR OT q^sfltf 317ft fofM gift. 

2 * 2 " 2 t 2 * 2 s 2 4 2 1 , 2 s 2 ' 2 ^ 

1 0 0 0 1 o 1 o 0 \ 

q^tftff $t mn (I X 512) + (Ox 256) + (0 X 128) + 

f0 l! 4 ix + (l ^ :t2) + { ° X 16,+ (I X *>+ (0X4)+ ( 0 x 2 ) + 

! (T™4)+<k[I« ^FTcT ftft 2 

f^gn: ^ 

_J^? r A ,,f& ^ teeicffer trafer ^ ^ 

T: ** ** ^ ftft nfta 

T™ ?^T *no&or 

*jfi* '*f ^ 5^ ” ®i^ er ansftei ™ 

™ to ft®T, foift ^ soft, fefermrtf 

f*™ %% wf&r 3^ ^ 

!? Rf^r ^RRT q^ft OOI®T feft JTT&. t 0*?Rt *03^ 

^ ^ ^ aft (ft ^ s^ 

®T S 9 ^ ^ ^ otf. JO^ta *15* 3T^fT 

RTjte 30% 3PMfew 0101 # *fr ^ ^ in^r 

f H' in *n fcfaftl 3TRRT ^]?r ft&T. M 

foot 

^n%fT ^ra 3q3fftft soft iom 3 *^ 

^ ■» «*- «** 0 umpft MM ^ g^ ; 
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3m^ l ^4frf3T 37T% 100^(3 SO^rgra^ Ppto ^OBn^ftHT FOlJr 
EliildHl TO cfOHTW ^cft. WT^ #4# 

31 M q^nit^Nt ^r. fwi Jm^or woifftti gtNt ffer 

g^fftrftR c^^iRft 4Wj< ifTT^ OT»t. fTt% M ^dH! 

jffsrofr 5 *Tft. mfM ^rafarf), ni^dHi 

l^ni 3imi iftaT^ R!w. h&£t ^itfltp am^ tfM ift^Ktrar^ 



3TT^tfr 14 

3ii‘tiKHHm m++ c*oi, L iqi*if'^ (ft hMa srft', 

l-ldfd f^WI ofoS^ WTOr TOft 1 e^lft. ftflS ift-aiutimiffl 

oomift orrora^ft ?ft^ ^%tt, jr^uH ^ 

(Obelisk) +6“l-j) (^T^TT ft® HTHTOT# ?1TO^ ?tft, PtT®t 

^JT®’ ’ w, 3t^rfg^ OFRft q%, ftsft 

WW^ft 3TT% ^fen^fT fte#f M5^)<oi «UH+J)<3 «*Wii^ VFT 

qrfo omi-oqi ^rr (asi^ifft 14), t^r q^fftw 

^tl'+l! q^jfftwr HIH+m «HICH XHl(v|a 

mx ft*ft M. ^ 3ffi!TTft OR Sfpfto ?%FJF5Sr OTTOT 

ot. i («nsfto *nor5m% 1 w) or 









ug- 

^ I^HCI ^H+icT., fdi^|jcf< 

iic Fw M fPaim] srrfSr 

(DigiL- I 

'? &m wr# 

ffiTrT (sjTfcfr 
is). *n sangiiHud 
fr^TT tTT ^TTW^r ^frara 

m frw^w ftet ^ 

^nm sft, 

asrifr MTWRfe 
^rr qt^rr g 5 j|?ft tr^r 
*rt RTfetT^ aw arT^, 
¥Witftft^ q rffi i -ptn 
'JlSOI pTl'ofH! 

^ ?r <rra 

^tTTW ^T fTSr P 

afesr 

nfifjf s'TsiEr 
^ttu ?ra jfli^. ^ 
=wjjhW ^ %Z f 
^«k'j=k pt 3T¥TT 
steir ?!TS^r $\z T^urr^f 
^ ^ n:mr ^ 

s ^ 55 r^ arr jran 

5 TRT. i rT 10 *TT m ^fj. 

w^ktf tfteti ?n^r ffsrf^)- p*r ^tt sj^n swam i^ 
^teT snfrr m pn m trrar 3# 

^ ^ J ^ 5Vi * 1 ’^ *i^icfle» ^Ttj; PR?*FT HT ftq$t *ra 

pwr snfrr sr& wim 2 ft. srejrar i&m ^ aiten ?jt^t srarEft p^r 

^ %f% from stth^ nror 3 ft, m wte s; smn 

17-*;^-^ ^ <m &% m sfft. !tt FTfgrw srt 


OT^Sft 15 




19 


n^MMi ftqrnr ^t 31ft, ^ 

i^r erean ?TREft * 'u+R^ afr^’ ’ otw w ^ w). 

5C|TrJjra T337T HlrtJl^ (TWTT faRlE ^r^T 1 h3*1 31W ^ 

5ff^. qte 3 #rt wf^r Farrar fqq sott *rNt 

tPiR feft ^ ^ sffwraiT Rrarr^BRfr r*p srrt 

feUcsr crt qr ^ ^ qtjira?r. qM^n ar^r j^irwr F^rar fflw 
qften sfiwra f^fer afrtrft. [■r+irtM^irt w 

^M i ^i^t rt^- sferg wft : a^. wrayin^ ^h-'Ih Mi^ 
\;H4. i ^U i ifhw J fafciE ate REfron* ter snim. 
sn^P^ ^iiui+m fW^rr 1 ‘arpr 1 1 wfte mw sum rarar^ft 
SE!^ qtaiT #TrtojB^ tlf^T fltt. *T«*jr^i f^PRTW g^ieTwi 
[Tgrai qijfu^ryiffi rismw' f^r +isqrai rra p*Wi^t 

mimm i ram a#, arw a^fjrar afT^rr 1 

*n -i'w wiw 1 , 

2 qiuqr;jT crafr snfnT 2 ^Tirarar ^ aril ?r Jra nn (aqr^fi 16). 
a TRft ^ih^t a ?r *ra 2 b rraT^ rW 

(fjqri-T^ aferr ^hhii rrc a jh^ihw tpr q ftfmi jtS. 



aflT^iTft 16 



20 3 - fFiC-T 


3 ^ 2 ^ ^ WI(TT II tRTim)- jflpi# TjfEf* ^ 

*m$ (to *rn wt hi *) k fa$ ton to to to * 
OTR r + I - 3 . (ft ^xfl fen - tj^llolOgl 

™ r ^ m m ^ ^ to **ft m felt to fatf . 
q ^ n tus^rr nr3t ara*. Ftofte g^ ^ton^t 3^^ crft 
: + i t to^ft ^ to 3 jfa to fJras ? t . sna*R 2 to i hi 
to *T feft 3 £ <fel* WIT tot ^ fr faj* 

m arm to tosir ftfa ^ito fa reto toft fton 

^ toft ^ FHctt TOTT *fr. to 3!OTW 2 + I 3TTfSl 
3 *Nt to* ^ to tot to Jtmr ftto fcto fato tjtflM i 
fetTTC atm* J ,2,3,4,.,.. HT toHT to 3 ^. 

mrn toft ^ E * m to $ h to m$m to to toto 

^ ^ Vlrm # £fH tiwtfl ^ 3 T %?ft cTT FHR to I (tiff apt 

W ^ F^TT frra^" r 

_ 3Tllf,T ^^“iitTlw to a aqrf&r to b hrt g^r ftort arn\ 

^ A ^ tor toi 

t ™ ,|firn I* t>), told* 3 ntonft* i to aa^r to 
1 ^ ^ rmr ^ l ' ^rr * h , ^ ferr ^tonT 

*"* , fer to* jit HRto tor tor feu fe. rr?r 
^ IF 1 *** tow mthito m tons mvs fen ^ 
^ HT . gsirr wijto tow - wrf&r wwrato m feriaR 



aflfrft |7 
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afimn^Hi ator . « itjPr + fin « i^irf ^ 3 Rif&r ^ wr-fl ht feini 

*t?w ®rr?r 5 ^, 

r} 

■M't'Ti fq'flK <7Hfl HI T3 HIT^r H»5*R1 

^HTt. ^'^vSS ift^RTRI ^w«i ^R ^Ih p cfln rTIn fH53IT HR 

HR onqi fR HRR FHT I^cjt, eflH qt(j^ H2 stcIcT ^ 6 
ftSrT f rfR HZ feeT ^ 9 ^ F^FT-RW^ (xi^vtfi |7), 

HI yuflsKkf^ft WRT 3*W Stef. 33Z HCTft 4^1141 ®f?l 

«wmM i HH ii »* m 4 > fen ^ rf , ^f gonant ^«? T ¥ r< ft 

Srcii # fen jwfr ^thr &M t H-ftftw 3 #, jw ^.« n < snNftR 

gfer Ri H R pfiHi 12 x 1 2 ft gronr aswnin^ shhih hwt tot 

* ^ 

4 ^ 8 + H ? I : 

1 12 

2 24 

4 48 

8 96 

qftffW c fta Hf^R? irl-oMMdrt 5*R ftcSfeff 

3#. ^MT 4x 12-48HSX 12-96^ 48 + 96 ^ 

%fR 12 x 12 ^ ^ m&. fi?»p 12 x 12 = 144 flfc 3 tTT 

^fit. foT^R 4 x 12 + 8 x 12= (4+ 8)x 12 "Tig fHT 

ff^RH ?TRlRT FJRpSpft #ft, HI dxHK»W afflcTI * ‘|J«I1<6T1MI few 
gtRrf’ ’ 3Fl J?DT(TTcr. 


'JI.Oi'EJi |^T JFT *t'iflMl‘£l H5FH FPTRiTT TOiTT %tfT, 12+3 

?T FRTTO H?T, 12 H*J-T 3 ^ 4 ^1 4^NI<^I TOTT 3fit. *?^T 12 + 
3=4, 3TIfTT 19 + 8 ?T 'TTHTHTIT H?T, 19 8 $ FdT TO 2 ^3S1 931 

TO1T ^ 3TTfR 3 31^. aRTiTT 3 + 8 fT MTHTTO 41I4HMI 3#. 


F^ipr ii ?I MHIl + K , 


— = 2 + - — = 2+1 

8 8 8 8 

aror fefer m. 


+ 1 t * u |^4 — - 2 + i + 


1 

8 
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-jTI ItTI & j i r^rcT 


qFT fa ^ xm far amt j^ortt 

3 ^TFOTsf *I'KWI W fa ff <& 1$L *TR?fr eR fa RR W& WT 

■ ron^ga r. ^ far i + 4 fa fa fa tot ife, s?fa *m i 
* ?lffar far. TO^T aagfafa tow Mr fa. wnrr 3?m 
^ m«h«h far ^FTf: far, <*f ^«Rfa fa ?r fa srjtfa, far 
?pir«rT far ?*PT?n far *r fafa spnfat fa?r swKfrrr 

zm, ^ far srgfar m far fa* qj far^ 

5RRr ^- !prmr far rtot ar *jtc far fa nifa a*rwwT 
^faitfte ^farnfat g^r fa. 

^ ^ 3 fira ^ * 7 * ^ W. *nrr ^ 4 far 

? nf 3 ra fa RTwnr, tor grofaTT fgfa 
^^i fafa affa q® fat. ipip ft ffa fa 

3# fa ipTTnw. fai far t awRrfa fa far fa. gror 

arrPr wwm w tromfa fa far far. 

3°rrc*r fa to efa g^r ^ fa, ^ ^ 
^Tg^r yn y fa t £ far fa «r far afar fa urt ftfa. 

Rifa *r<sai-fl far^rr ?*rt ^fat, fa ^tjr 
srofan ^fafr fasfa ERir^r ^i^mi fafa *r 
qran 3^ fa awfa fa far fa fap fa far er 
fas far fa erj^ fa w Gmh^ ^ 

clNdM. 

or sfa fa^rr tnfat fan?r fa^r mxx$ snor^rc fa jttttw. 
r?nrp ot farrwr fatwir mm tkft^m i jt fa® qj® ^ 
far ^tw far fam ? fai a^rfar sfow ^ j^t ^ 
jtsi B^r. 

O w gis^^rfafa 4 ?. fa ^ | ,>o 

sfa fan fa?iT. at fat rjgoi far far ? 

0 afa 100 ^r, ifr. ^[ 5 Ri 3 ^Rifan atfar iramr 

far? 

0 4- fat ^rfefa ffar ? 
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Er^TT 

0 afa faiwrt+^H 4. 5. tcT^. (R 100 ftmfar c^r 
^(»fi fat ? 

aT WT fHiltlleerfJI 3tR 1 00 X A 5^, *TT 33^T 

*irr 4ST -JidffiM ztm ^k stsr finr Pfm rrft ^TrfT^i 

-t*r^fi(i ®im u ii\ 3 fi^?f. <rww wf iHRT j ifiTmfa fan FgPi^r 
fHCTHUSS T ) 5 ER?RNt HlfilfTfa f^T afar fafT nPrflT«IT 

ifar “af^rft ,T (Models I 3 R%fT, tt@?T STtfoT cUMI 9 ^ 
far far sit 3 trf*jt tfa fan sfa 

^irfm. far ?^w: ^ far sROTar^ 3m^i faw srafrra. 
RTa ps<itl ^rft ffaT ^ra?ro?ft ?tfa nfat rani ft Rig 3 >r} anr 
FtrTt STlf&I Hii-oMNHiH ^ fan =*H*uiftqifl Hlftcft fa. 

?fa, 3 sr?faf so ^t faT w. ?rr faw ^>i(i r^t fa. 
aw i£f?H 3 'r 'if^rdtcf 100 50 uw ftosi^ fti^i si?r' 5 J^ tinw bnhw 

3 TT 3 T 50 p *^<d^ fa RT«n 3 H[ 4 (?*lltni Hlftffl 

t-Tf ^ l^tid r 



Sflffat 1 A 
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4 Hfli i yun*flw fy^mr 


^ f. *t. 500 3TT giTRRT %*JR £ tolftlT, sfopjfiTfT 3^ 

mMffi m ftvni w*m$ v$s fa sr& tfr (an?# is), m 

if.wi^fi -HyiiMMii^i ij^ fton: in^T ^ ijj^ 3 ^ jqppfe 

arm ^ a^nran torkfte tot to f5rffa to ^ m^r at. 
i ft 9 snftr 0 ft totot fat snffr gfanrerr gfafo tor toft ftfsm 
5 msn to. ntj torto to ft totorr mfrMw.fl 5 ntot 
to to Iftfc awn aron. ft sqro* toim- q toto rafsncr fftt 
3 TRT nsnr. inw ft tor tos* fafaE $u+k 41 ft«rft arjq ??to 
a ^* 1 ^ to toft torar *n»te tot at to. 5 =rr *&sr < T ijgfa 
to aFPjto ^iw pMw^a w to ato arato to toS ft ^ 
‘■Ef^ ftft. %^RTrfl?r to totow^t tolfft 
tor to to itofar fs% xm tngjft tor arcs wm„ wx 
to^st to to awr ^tosto to *rt to to anw tor. 
^ ° 11 «diwi«ar tot swr graft wim i ft to smam. 

tot far qram 53 ft wsw <* to ^ m to qua tor , 
® 3 ir^t to torFiiT to§ft ftufftr tRtofar tot qr^fT fat 
g^t to (TT to go? anw tor orator. 


F 



^Frto jfftft qrto ar 

toft qfuM^IHI 'Jz, V3 
a^r atotfa Pitot tot 
^rtoton irfftr totqr^r 
Fttft- ^T ton nfcW+ft 
ffttorran tonrRT fto 
tf^r ftwran toar ffttor 
ftw nrifcwimij) 

to* ^(Joifisijj 

^Mioi!( 8 % tora? aroto 
to 5 fira®rrto snw 
ton. s^oto, ir^r 

^TT'Sm i»a*J $*itadMI 
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G^TT 

T?ktf ^IGI^-Ultol rTt tqcsr^n ** 1 ^ 

^mnscTT %ft {awrfift 19). tor^rr totr srkt FTraTT ^air ^ 

qz an#. i?«p qsretor #to toss njs torw 2 q? 

to. 

to Sto^T toran fanfe to *Mwmn<{l fta 

5j^tTT ^ttt. IWM f^cS^qi ■4lwi^i flflTm ^ snqw "h-i si . ^i41 
^ ip >ltwwi on. m 3TFTfTrran ^tot t^kt torran 

^T^JT n/jE 9? 3FRI?r. ®Tf Wn a!T3^RTT ktwr^ ^T^PoS IJof ^twi«n 
to! tot (a^to 20 ). amr qwtotozrr qto sto srato 



WTffft 20 


fito r^H, tor, ?. ^Tto toiler f Jt^ qkto 

pV^ll'iiff^ 3t5>q* ?tflT_ fflHl M 3T5»^> Ftrr ^t ^2 m 3 h 4:^ 

tojef +iridl STfT qi^t. qfSnft tHPTO^Ff ^RTT {f.PT. 1150) 

atnqp^n *n sito xputo S pkw atot^r toM 

3iqi<ali fel(T ^lOTl^t tl(T 3Hf, 

^ i m» ii ^ i zm to ct totr pft 5000 r?tor. 
OT^to ptogoneftto nd 1 ton ^laREsm toitor iwm^Fm ton. 
ton hsw tour to atorra tortotor to -tor. m toto wnr 



23 i’lluifi 


(Natural Numbers) tpJTflTFT,, p fR jn* qj a^p)- 
^Tcfl'. FT fiW y^MlWfu'l f^c4l alTifr, N - (1, 2, 3. <»..„} 
^TTcfte ffrr p ^ ^ Wims 3# 3T& flflilrflrt . 

*^' , i®i taPfc ¥T®trRffsfr ?pr ijt ^itoii^r rrm4?T ^aR 

^ rn nftifr. arsair 5RT^t ijof #et (Se< of Whole 

Numbers) 3# *e«Kirri. wm ISBTRT RR 3flcT 

Wr. OTrTT f^TRT ^iti'cfifr Rife *r tgrifar, snf&r m 

I jprt^ URT WTRT ?r [Set of Integers) ifcORIW SPcST 54 t£. 

?I I R ^?ffa|e4l utffi'l . I = -3, -2, -], 0, I 2 

3, 4,...} inrtefsr^uj arrfrr tr qp i faNl «wn stmf^ (^frt) 3 ^ 3 ^ 
<jy^dlr). 

=fr fen *r spprkmis «i»RT tR fir 3\ *r 

am M rt?st Rftfer =R^rfer fR ^ mam. RirftR ™ 

t m ^ fa j tfmtMi i wmh fofe rr frfr. jo&pirf 

f. Y?. Tjn^rnenfBFJ- J, 7 - 11 aren (lifti ^h«^m fofaii 4 cnd. 
TOTRT tR 0 stffeTrf. 


ITTSErr frtfp*1 Ttkit ^ cfln Q^lfr 

^jt f^ f^raTT ^R q^Nt rmt qrfpft- 

wgn f^Jrair 13 a q^fter “spirt 1 ’ q^ft j^h^m. 
^ i^wr RTjnfsgRi^ ^ 3 ^ 

n*nr sfer, $ fe^r 10 % em qp. 

.... 10,000, 1,000, 100, 10, 1,— — 1 _ ] 

10’ 100* 1000’ 10000’ “' 

^HTISIT 33fe*t Hrfa; RRTEft felcT -L $ Rift. 

^ IHH 4 ^ (1 sfepfT RT RT RHI-etl! feRftif ijurfFTcf , 

RTtSPTtM fofp^RJ JPtRT RI RT (SjRpan 

J J IJ |4 RT^t 40 ^T 4c0 3nt ^'^if+yTh V}frf 3TOR1RI 

3T 1 Jplfew WT SJTRT ^ ^nsfeqTOI^t R T H | -idf Pop 


flSlT 


n 


fiar 'Hm. rt^t 'wi»r tor’ 3 # mm. 234.567 tt 

r^tt isriRft wdpnnrai^ cpttt ^ifr. 

100 io 1 ’ _L _L \ 

To 100 1000 

10 7 io ! io w . io - 1 io- J io J 

2 3 4,5 6 7 

Eprr^R 

2xl0O + 3xl0 + 4 X l + 5»4 + 6*4 5+ 7x 7 4 5 
%tfrsrr ter awnfeyrd $ ¥ten 234 -^ awft RTrr. 

u lOiMt 

¥qm ^r^Eir fo 1 ^ nnft% m 

fer dalHI^t cHrlHI fl'wft 3R1 WTRT RHryqi^ H,ehiyif7fl 

fcJsf^ zft *n qifF ^i!<+iym'J| |rrt 5tstrt^ 1 qajMRft aRTRt, 

srrm ¥fefW fi^rMi y“ii4>n 4AaMi vm ^+tyqi^ j»tt^r 
qTTfnfr, hoi. ^ rr^tfnr^te q^ii^r RRfEfr 40^ 

..^=fl+4H itl^r Ri fd*iy[) ter ^rm. ^fFTT^nr ^mi=fr 

iju [ f«hN i mrnrot m^TifRr 3 % 

MiJii4iUffl^i 5^1171 ffer ^pr *ii j ii^k gpf ^mirr. mtsrr 

-ai'-jyrl'iM ^?rm r ^RTH sfe feT aerafer Rgwifgr fnaidl. 
RT 3t'£'|T'tii’D«li §i<Bftl' qv3i 2 5 ^ Mftl 3RMTrf rRRT ^stiisti 

aH 4 «iffl(i j^ferr aq^rHl. 34 c , — - 0 . 25 , - ■ 0.5 3R3 — . ~ 34 ^" acprprlRt 

nr RM4I ^SflRT fRIW 3l^fe STRcfF 34*JUfT^ ^IrTR. 31^T l - 
0.666..., - - 0.222.,,, VT, V5 3RTT SRtife RMfeSt" ^TTM 3Ppife^T 

wr ifrr nni ^ argpfe- snqfe rtIr WHcff 3wmw. rrt 
aq^piferflw 4<til 3tftjsti q^lisfl 3t.ft|eti 

tofrf f^lSrl, 

rr^iT ferfpErr^ q^sr wlte w#lt mft, 

«r?T ?. *fl(fi'*i orfMir f^Hifl fefpuqfttiol qigd ?)q. m 

q^ftrr y-s.1 h^tt ^rjptfeRT jf'm'in , np urfte^ 

3TRR^ 3TOfftR rfet ^TRT W, T c j r gWWf \nndd l 41 

esisfr teram frrfeftjtRi ^trt fe^ft 3Tfe anfm RRfr 


life 


**• 27 -l5 M sreft ^ 5i?r wart qfcisfr aR^r ^ ^ 
2^715 x JO &#. 3ERft feftpf *JT firftiM qfTO g f y i fanflg 

^ikiw m t&x WHW tm Mm ?mfr. 3^ ^ 

Icthwi Wfemr,^ %r nr a^rsn 10 w ifoq w wft jp^r *nfr. 

^ f^T 6,700 ffefr. 3#. ift 6.7 x 10* Tft. xHt 

Sf BJTrt. itftppaiT afn^ft foaif 1.14 A" {a* - a fa ^ } 

* A ^ = ]0 ' tg **'{? Stffe f^^JT 1.14 x 10- 10 Ift, 3T*ft 

^_ ' 2 *^ ftCHI few ^ ^ g^RT ahimim i J l 

5 ^. qfos 3wn$( % ^ sjsnw ftft ^Nt 
f^jf aHfe 3p;s?T fM&U - ^* 12L JO 1 * tfc 3TT^. 10" 

^ ¥t§eft s^ 1 # »M ^ ^ ^ goiter fiftiKH fegtet^ ursfl 1 

3RTI IWRan ^TflrejT qfwmRft g?R! (Order of Magnitude) 

aw ^rtfitT. ifr +eM^!?n reit nf¥^ an^. 

^T7ft tlMf^ifwr WFTT 

wgn anm srr^r awjfte; 'ihdMi qrar rwsnw 

^ ™ frppn WW iJT^J ^ HTT 3T3P* =n#. 
3R1T wrfrT sfog B©TT fetftffe jt (iT^) qf 

*nft, U m a*% qft£w ^ !Nt 3^ 

i^Tfr inftaoft arm, m s^ft f%u?r 3 srrfSr 4 m^rr ^eir ^ 

3# l tcj gr aw te gffii7. jn^f 

■SR^T^' IfP’sfl I^iho 3.1 -3Tff&r 3.2 !TFa4T 47m n 

ht mMn zwm ?rnt?r wa arrtet ^ fM 
arl^ sa^r fJiStt. anw wmqirwf jt ift 

f^cf c^ ??rr?r ^kf&Mct ^r^ntra stM 3#, 

?i jrr t&ft Tfer aufSr am? ^ g4^ ^ 

^ e,R "^ +wNUfci Mdir^i mM R a» r 3^75ft Mm w^it 

^r«!) wlsfii-fl # Jjfifc qiq^. ^ 

3 Sfenir ^fr anfnr {ft gfcjfr 3^_ m ijfeig^ jrtifcfdt 
S??TW t# fflrT. iJ!(J4^T 'tJ^l# irf?^ f First Book of 
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TOTT 

Kings) m MPM dlMW^d g^5f **+&* 31^. (fP floJ Wm 

f^tFSETT *l4l<mfct 5RWT *liJFl4d^ 3m 10 ^ffez ?“frf, 
anf&T onr°4f hRni- 41 5Si^l 30 *rgft«. flilt. ’ <$■* n ^ 

fq5Htf ji ITOT 3RWT. m I^FR ^ (ft ^Tff 3^ FT^t TOT 3fflcT, 
S SI 

suffer % ^ fea^ara 3m wifS n 31 ftara 

3.1416 5<Ta5t ^TTcT. feft dW n Iwen 3,16 ^ *WT SRItf. 

(Tsu Ch'ung Chih) W^HTajr {feliT 3.14 1 5926 Wlft 3,1415927 
ElfSfT «u|R 3TOrf 31^ n MUSH tiyiT^ 

IpfttUrt 3ffi fftrfY fTft ^ goftrit PfpRToaiqT il^thfl 

firerM x w w^r wh m ar^ 
anffeinftwjsi n ^57 Moti rir 3ifiir ftiaff^. n *#4^ a?t°F(*ntft 
^JRT hUh 3Jl1% ftnat «iT(( ‘j»ilm afl^t % cqi-l h*i*i 

3nf®r qr gpi^trsft ffew 3i^ snfof 3^ atsw wr -sra^ 3tM 

qraeR rqw^4 ji 3^ i?«Tfer ^ &?$3t ffew ai?ft t 

7 7 

trra qr guhrH i ^ i esHtI^ a^ru^ i^i Hjwr<f! 

x ^ 3Wf SFW ffeqq f.R. 1706 dmtA. ?.W. 1964 Mf 

iroft^R srmA .i ^ 3OT# Ifem awnw? ftcarr^ft. 1964 

^ #0lW 5Tn?qi (fS?r. R 625 ^i 

qrafqmmi (^etr %pft. ferr iqq >fef^44 (pye Television) 31^1^1 

qsFfltftpr ijqr ^fpRt^r ww qr y«tltto4l tfeicr ■+i^. (ft 
s ^IT 3Rnft ffeltftg^) (3.1424) -Jtirfl . IF! 1949 4HJ1 J ll“!(l5ll"fl jt 

ffew ifil(Smir«l<ft W J l'i|<6NI ^q#T aRHUW feft. anf&r 

JH l tiai i fe^ ^TO Rraiqfe ffeicft ^TS^T, 1984 3T ^mi41 
?i w4 t 20 ^ <?rm 4Wa3?m4d ^ msrft: o^tt jmww r 

^ngrilfl f*lhi 3HI^. H<g 

mm &*mt ^ v^m ^?r fc * mM 

jhh rf) J [Number TheoiyJ [*M 1 [Higher Arithmetic] 

ITT -f^A ^A(A»F<n ^11^1-43 TpRTFSTT iiHihu) 3?rf5r j j«im 4 
qwi fell <^idl. 




3D 


n ft W&n djfa q^' (Circular functions) fer 'fiN?torfefor 
q5 ^’ (Trigonometric functions) dT Wl} sft3g?!n ^MRT q^SRT 
<MI W& l44MH(fli|4 storr mmw i j 'tfW (Radian) I vam 
i^PEisroi) 2x >feR ^nrir 36Q* ^ feat, tgup 
fe?JNfefe ^ ?t =5m ptot fwfecil ^T?rTw. st^rt qfor 

* ^ 5RraT 3in *- a $ R^qt qitmjjf 3^ 

^ %mrer, atnit stotw, nPit ?. &w 

f^TFlfefe <EpSfe WTUTfttT W&T, I?UJ^ * gf f^,,^ 

"1WT 3^ W) i^uiM^Hf =n$. 


^ * H |J|1cf 3TPld) <£E ^Wi^Tfer STTf&T t ^ ^3^ 

5Ttt. „ smit f if) wEtmft rriro^f qnT^r tsqr 

Mufefe q^r, cfeg 'srora^fc’ an% 

, ^'^ |3P ’ ^ ^TfTTrT, JE !Pnt e ^ 

^ OTlttor wit aR^r feft fec^ ^ctt tfr duf). mt t 
2 ^if&i 3 to *it 1^ flprar jfr e fejRr 


1 + 1 + 


I 


1.2 1.2.3 


1.2. 3.4 


+ ... 


w aq% q^TSfT Mst ^rff pmrt. fft 2 Siraft infe 3 4 qt 
*** arat. f t) |e %m warafr fern ^nmr^ jit fe* 
^ RJitt zmm. 


mu * n wfc&rr arm# ^ ant. ?fr i m 

' sn ^‘ ^ * T ^ 5T 3^Rt^ fl^jr’ (Imaginary Number) 3Tt 

^ um[rt '*’ kw| «eqwT #^!?r (rad j ifr feqfT 1/17 

hm(WV ant. ^nomrr ir fe^r m 3^ wt Ent ^ m 

%ift m «nfr. <wg VTT ?TT m£m <rf - 1 m a«?#. f^r 

flMT aqrt 3i^f) dTRR *Im ^t. l^U|d(4 j m ^^ 7 

3tatw tfg~ *6 u inid, qi^ tiisfflwiHi iBii( tifeijt ratja 

3Jlfl% sfer ^ SfT^T irfedfRT 3T3*fr ^rt, qj fl#f[ ‘imaginary’ | 

3TW k 5T 9*3 ’livinnA ^‘. a + G/V-" J; jfj qt (f|j | ^ 
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a rbi qr ra^rarsm ¥W (Complex Number) jflt 

t^nidfct. 5ST! ^TT 'ifoinm dPRHTr SfTfnd. 3+cJiwc( 

S^TRT ^A«P qi^ qfelM ^ &JlTHrrt dTqtsft ■JtlfTlrT, 

Wfifffcn 

feBT« ^enfer Mwn wfeqraft ^i^shIs qitwirsqi 
fTFflfe faRTO SMT -5#. ■Wlsty’l ^I^shYs 

^ftrft'nrdT ^MpJJHdf OTf^i ^^Wfefe ’Ae^ n^H sr^im(H 
griff) WI^S ^fT cjii'ie^Mt 

^^M l xfl SFlrft 3dPS), (TT ff«TrstT gqT?H "fewS ^f’ WZ& 


21 

qft& ?n«R (Abacus) ^PT 

(aTT^cft 2l), t^RI 3**(T cITTT R^TT affUStn qf|5f 

shtrlld. ^pan M1W flFtfe 

aflRRTiT, cfesr SICT 'TFTtcl qra ipjft ^-HrlW. 9TSJT 9ctdJ HwtlW) 

fend 5 sntt 371% yf^-cni jntaF fe*nr 1 srad. ?n ffraqr^r 
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nfljIcT 


3TiRSfr ’ arsfMFft ^rar^ ^ ^ 

TT * ™ *** ^ £ *nr ^ nft ft 3000 

** **• *"** ^ aX 


^ujf^TT 


JFwrc ^ g^r y?r ^ ^ L 

^ ?8T q&fte B^rr aun^ 


2 m Biateor 


2 » 4 - 6 - *• 10 . 12. 14, 16. IS, 20, 

'fffgl i^rear % aft c?jNft iR^f ^ ^ dfestr 



1 

( 2 

1 3 

| 4 ’ 

1 T~ 

6 

i 7 

8 

! 9 

10 I 

1 

i 

2 

3 

4 

5 

5 

7 

3 

B 

to 1 

2 

2 

4 

€ 

a 

10 

1 12 

14 

16 

18 

— 

20 

: 3 

3 

6 

9 

is 

18 

1 le 

21 

24 

27 

30 

4 

4 

a 

12 

18 

1 20 

24 

28 

32 

36 

40 1 

B | 

5 

m 

15 

20 

25 

30 

35 

40 

45 

: 50 1 

& 

6 

12 

18 

24 

30 

36 

42 

40 

54 

60 

7 

7 

14 | 

21 

28 , 

35 

42 

49 

96 | 

63 

70 

a 

8 

16 

24 

32 

40 

48 

5? 

84 , 

72 

1 

60 ! 

9 

9 

18 

27 

36 

45 

54 

63 

72 

81 

90 J 

2? i 

10 

^0 

3D 

40 

50 

50 

70 

80 

90 ; 

100 I 


SBfiift 22 


3T qjr 36fqW 3^J q* q^cTT ScTO. 3^T. 2 x 16 ^ T^T 
ctt sib?? (R 5wi^i qjT®n Sft, 


V* Ill * 2 "i J ° + 6 > * 2 - 10 X 2 + 6 x 2 = 20 + J2 - 32. 

53 y 3“"^ *** Mt *™=*n ^T, w^nM t 

*ww g& aw* (arrfKft 22 J, 

«hte^» M>K XfWl4 qi<Wf[^ (T*nT fRTH|T(T 

^ ifcft. qfg?*n 30 fcrPfef ^| J0 ^ 


*t^jt 
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100 q^Md4t +li?i tom <6Wirf srrfft. *iFn 2000 (Wfauy ft 

wwsIqt^lyrS srmeft sn&r. imrairrar^ 

tora. .iim-. 12 . stt% 12 + 4 = y ^rs 3*?% 

**>To“i 3T?ft «fTn fSi^l ^5S [ if“iSi (TT frIT Bcf n-fjtft 

513^ snf&F 3T^ 4iWWl.il ipil+Khft £ T»^ 3K# 

SMT^t BTTO 3tl^. 

nl'ifioi 

■itHwi 'iM*M ite Srct, 4Jm?* tfn^rr 

Ewmw Bgs TO>ft ^fet, ’n’t ftf&r *wm i <fl aft 

snf&T u? ^raiT fWcfl% ar^ stf tom 3Hhw°h f?jtw f^ft 

*l%rltt =M<WWI<il %#?[%({% ^Ps^ mK ^FToft. ^ srW 

eptit 4J wn q .fc n stwr wnft &tm 3T^. ^ 

pn: e?lt sgop ciiTfOTM^l ?frET tfHUWrf OTFT, 

cflT'in.srqgti gtPM4,RT-dE|| rif^HT^r WrTT ^TfT TO ^ 

iTOROT^r ^THTTOF^Yirt^ ^rrg^r jnsKatf t ^ mm 
i 1 ^. 

Bimrair 

3nwStr frqfnr 3 ^ f?mr^ 

fe 3TOcT 3T?T ffdTrfe BTTO 3TT%. BW & fd^ iftFSTT 

4ii4i^Mia wm anfor ms 

4Hwi4ii ot frf^r Rpjt ^rorff 
awcTO, flm w dr ?ratNt hwj ^iwff ^ m t. r*m^r 

aoiTO&cft MmR %m tft ^ . tow^ot B^rp; Mi^Rfter 
?!•; T 5rP ] 3B% 0 OT 3TONTf^l TOferJrf 3wni<i. ftmflut WgZfT 

1 w uFtTi^i pro fe^Fn 3raom. ^riror foI^f f^rofr 

4W(11d, 

2 h 2 ^ 2 ft 2 s 2* 2 7 ?l 2 y 

BT **nft«fi l^>H(fl 50TOT qjfiKM B®TT fl'itfiw^qi 

wirtTw imw. 


34 <541^ jf! ifflti 


I = I 

1 = 10 

3 = 101 

4 = ion 

5 = 3 01 

a = no 

7 - 111 

8 - 1000 

9 - 1001 

10 = 1010 f. 

WFYrtiT-esn ] w WSftft <J?f sn^r 3? 1TSCT (Closed Circuit) 

snrf&T 0 W srjif fer I|& (Open Circuit) ^Rlft, 

wtut f^rr srfirra. ftot 

i^^IrTTtT, agfj WlUT wm hM W l «hMH irfSirfr mtrT 311% 

rifaeft w m*ir mm. w rc&ftg ww 

wma^ ^ir^Ki^ ^qftcR WI% HI'll+IU^ TOR q^WI^T eRfft. 

^ Jp?r nrrafw wir wft 1 wzft. qtg F'iui+ ?n Hr^i 

'3#?R S| j rH ^T?f <nfl<rqi*j« t Wtoft HHIdi ^TT 3ffiU 3*?% %? 

^ , SW ^ ™ sftft* w 3TRnw. 

ifrffifi!), OTfffr 3TT% ftt srogtfr, g^efstr gM, stpitt^ %n 
-snrapJT s^rfr wftw wift soft wiuw-°m mmfi 
sTrartT, ^m u is+i ?i wito wr^ra? jfld-iMr wren wt^,. 3 # 
IK^JiT ^ eft, 3Tm 3fTT(TT IJSP 3TT% 7JTO iqf^FT WIRT iltUd 

WTSfa". 


3 

’OiWlV'fl’ 


^44 l rTM rfm wft M I MHHcH n%TRT 3q#T (Wf. fc 
ftntfldd fqf(% SC^nA WWlfl. 

f^PRli! STTdW ^ s-tHSU 3Wft SOfT wtw ftWT 3TCTT TT?ft %fHcT # 
TOP^t %ntr am^nsn =r^l sis^t wrft, fer eft irrait 
3Sif%rtf, wm sqiwy sjww w# W WFrarr ft»r Trroar 
spffift. Hr^sfj Uli^Nt 44Wlftt4 Jdlfe41 *T©R spft-^IFT ftft. 

cl^R 3F 4i^4(lt 3R3*ft TTTtl^I ^ WTOeT 

jftgq q)<(4U||-<0 U^fMt tTC^ Wit. ipUT sdrfNl nffWTW iH, 
ITOTtf ai^T =m ! ^ItfteftcT 3TO?t, 4$Wrf tsotki 'TRW, eTTOFR, 

iganir fWraft M, »w W fem ®rr ^ hh^vimi j?*r3ra 

^C4 Ulft *ll^ct . 

3#an %«# 5TEWT W^TT 3T?TT 'STW’ 3TT% W^T %Rfft 
^eyid l rt 5RTT IRft ara? *tiK|WI<fl %% FftrT ^ 

sraF 'iPid’trff^ft wtay^ . f.tr. ^ 300 3TrtfraiT 

gsiaitflg 1^ ^ < i %a i Fft shirt 11 # <wRiwiwiJI 

'STT^; (TT^’ |fl3fr) ^ ?r?T 3N^cft 3T15ejft, FTT -ieU^i 

■ifDEd^i-d 3 t?th '^-tfra^’ W "sTTOtF’ ^T T%T 

^lqtLHinH g^gnr feft, (aqoq^an 3^3 anw irw wrr) . 

SHft^gan 4^M4 M#h sfft snsapT ant ^ 

iftrf mt sww. unr ^ o?Hwi^ ct %% 

WTTT. rtn^efjfl ft *TT TT?ft VKi*ft ^ra> W, *?PfT (^iw 'iPmuni 
Rhetoric Algebra (?TI%T* iftcT) 3TTT Wm. cft#aTT 

‘qfTOT’ qraPSTT IT^T ^iMl (f.R. ^ 1600) 3^ m&tt T%cT 
SRJT RITiT 3nrm asteT ‘frar* (haul T?°I^T 3# RIScT Wit, 


('&&<)> toigrr, m (%m) ft m$ gafft^ smfR 

^ Q^ri^r nfotorr i?»iijhr sO^ijIu^i-ciir qsjfft 
S^wW Wli tor *to|i« ftw. ftfcfijlto sn *J5*HT to ' a^TTT^ 
’ri^rar’ 3 wt snft. 

5 i^fe^?T ifNr nlto f.^nrran f^rr ?htto tor tor. <to 

aJWii^ iniH^ *fk JPltft Wl. ftit-flisk STST «*fl+<«NnilT £qm *TT^f 

r'ff sm snaftotot i® ^ |f y, ^ 

f rcrc ^ 2 (ftw) m arwmi# to. a*to>ncft^ 

™ 3 nto *TOTOft q^r r^.^r toft. jJtefan 
Sto •jftirfi to ^teT to ft@n ^ly^LlifWl^t a. e. i 

a. u ft to* nratrft. ato toitote sr^rm- w f^r Ts m=w 
k *’ **• f' <y ' M ' r ^TOft, to* ] 6 an ¥f<M>l<fl<4 irfto sfcg Jffjtoft 
\ft Wff to - mto»n¥fte- f$n wgqr nr altoim i dt ^ b 
c,?. wfrmvm wgFtof* totote Iro ftor n?r ^ tost 

rf"? mA 3to to t TORT ^i i ruiri^ 

tori% artrtsw TOto « qnrfr to $ nfitoiw tote 

STTiM gsf^t Ffcr, 

Mriw tot TOto to n- iM 

?ot torn to terr. to to ton *m pror’ tjt 

tototo gro %fft$r. m g^aw ^M i ^ 
toftor ’torar' ft ?is? to infer mn to. sroiw 
™ ^ to ^ to’ aim 3^ zn 

^ |ft ? [J| ^ q^r #^JT fee ^T^T StePT ER 

^^^^tototoRwto#Ttoto^to 

?r to? to *rmw, tonarr tosjw «n srsto 

”*?* f 1 ^ 1 ^ ^ ^ tjw foto r t ft =r 
qiHwr fttetoimrfte ton ftorrrtot sn^iT. 

^if&irtlrflrf OT^frTW 

totor^ tor *reto ^ tot *ifaiiti*niYff 
hwrt m v amr to ^ to. auAunuf, tofarto toifr finr 
t TFI- 3^te 3^to qfT: 
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3 + 4*=7^4 + 3 
5 + 10 - J 5 - 10 + 5 
6+7 - 13 » 7 + 6 f. 

4(l^»| h41i?i Tift aft® J Tli^l ^K"4l cR TT^ft^R^T Ihosoki, 

3 + 4 = 4 + 3 
5+10-10+5 
6+ 7 = 7+6 

?n itotonft ntoto tot qra?ft m ^nhimi 

a + h - t + a 

ft tom fto. ft +T»fl*MMI ^tte> SWrcaJT afl^F 

tomto ¥TmRf TOT TO to. to rSflSST «^TT Wfl«WHWI 
‘Tgnr’ sift mrrnn. jtt topto tow fstoT m i^hmi gto 
^nsftor to, nt xm ^ *toto torar sPi wrf stot wft 
tor ftft. ’ m goiton ’to^t totowi’ to ^nnn?r. ^ 
f^to fto ftto stoi y rn ^R 1 ?n foto towra irorft goto to 

^mw.. ft fto Trfnrft mfTW %ift mto tow, jto nfttoiM a. 

/>. c ftt arr.ft tofitoJ ft^n ^ffenrr. 

a + b » b f a (ftrftm {TRftoTHilT gtpift) 
fa ^ b) +,t - a + (b + c) (to^l Ttlfto g^to) 

a*(y=bx<i (giHTWW toftrtotT goto). 

(a & h) if c ■ a h ffc x cj (gronrai mto goto). 
mffbfcJ-tnrfrftfMC ( Tf l HiHH l fem jto). 

^ 3^" tonstoi rt ^ntow to^r fftw goito^r tor 
nftoan 3PTTto ^ ton tr??tot w to. toft| tor m % 
TrfBrato firfftiB gortolto aepmra w, w town i tosto 
ft girto totor w ftto to. «ww qtoto ft goto 
gtouto fMto tor. 

a+0 = 0+ a-a 
a(t0 = 0 k a-0 

a - o - a 

a -r o fwn «fii<siTi to -jifl. 

ms spnft m*r toT m to to ft tort mw to ^rft. 


m 


Jl'sHjrJIti j rfw 


ferr% *j u iv4 ^int><ii^i ^r 4 ^d iff ^ 

dH! ^ WI ^ S'raFIT SRffRT fife ^ ^rPMIiT. OUTSIT 

* ,IHWW ' 50 *’> 100 ?,, 45 5., 3Tlf6r 40 ¥. S??TJ fe“4t ^ 
3TT^. t^r ^ fel i^T ^ ^ftgj 

gfe swrSt totf 

50 + 100 + 45 + 40 = (50 + 100) + 45 + 40 
■ ( ISO + 45} + 40 
* 195+40 

- 235, 

^ «rit snafemm **ft wtf «nft ^ 

50 + 100 + 45 + 40 = 50 + 100 + (45 + 40 ) 

- 50 + (100 + 85) 

= 50 + 185 

= 235, 

prefe r nw feferr irft m » 

afq f R ^ TT ^ gn^O* aflTOlT dWUM =raswg 

wfe SftfTIff. yiiimtufwjj 4WrT|ff^1 ETSfr,. 2 * ] 7 IT ipnTO 

J 7 x 5 3R3T 4 m?jt Jim'l , miw PPT^ JflT 1 7 ^ itl*JTr£T fljgf 

^ RS ^- * - x 5 * 2 3 5<toir TCBum sfe at eft aim 

12 X 5 x 2 *= (12 x 5) x 2 
= 60x2 
- 120 . 

FrajpiTOT 12 x (5 x 2) = 12 * 10 = 120 smffi i&ft, 

*f&Dr ■sqjpvl) tit^fdfiHl Wfe 31*1 W^T JilijW 3TrfT, 

^igt»n 4, 1 37 X5X2FF ( 1 37 x 5J STITT <Mt«T lfrl W r 1 37 * 

(5 x 2 j 1 37 x ] 0 3THT Wt itft snfc, 

a * (b * c} = a « b + axe 

v gmranTRT dmn Pm few gonro wr to ifeift 
‘rant. )PR1T 256 *7?m grown w i ^nt t as^ m: fit 
(256 x 71 - (200 + 50 + 6) x 7 

- 1400+ 350 + 42 

- 1792, 
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sm 3 f*vr ^srrat jpwmf fr aftfr ^m=rr srfe imfloH 

gu i wimfe gs^n guii+wfl few grown gof 
•5iraV. fei^ gura4 ?r arrow afi^mi sifenw roM wSpt 

tfe Wl?t®ffeT «?+1 c55STTrT 


trmwrtHnr 

IH3THT tfer tRftfe 3TWHT fetft felT ITT PIT 

feM mP feft, ^ 3TCTT ftrfft ^FT tffe Orffe fefft 
W.TdH1 l StlfiT ^ PIT im!Wl feel Tl^W OT?fl 3T PIT TT#W 

pipgwr HVft (Equivalent) r ?°T^ I*Ha 34tT^WT USfr 3T0 

Igm m . OTTT #T wtfe «HWrt1 ffe 3T% ^ *^Wld- 

Hlfl+OMI-iWr f?SfeT ^Trfl. dqipt,»n^ a x (b + c) 3fn^T 

<ix6 + flxC*TT IT?ft +iH*(if 4 i i 

IPIWI, a = 2, 6> 35t = 43T 

a*(b + c) =2 x (3 x 4] 

^ 2 X 7 


= 14* 

3^nt^T tf)*ft+flKC=2x 3+ 2 x 4 


* 6 + 8 
- 14 


r j i c (ft + c) = a m h + axe 


3T7TT FF^n - 3ffe Hip^r ^fer CRft tN^i «WHJC1 PTTW 
[d^H i d nf&TETTW qimnn'i srenw. mh*^ tttH^t jh^Vi f^t 
^ sfewT wn fe ^ gfe etst w , 


T^TT g^fe' p^t ffrl 5T3JW WeT- (JW sfelT 

xp*PTFft ^rTT. (TO 3FT wfet^l ^?T ^ 

gs WRIT 5!t&. ITT lj=5 ftwfr ? 

wnrr g^wfesr * eftw tr^r attPiTwt r®M tfe 


gi^t, rSfefet ffe ferat tft TOIT feT 


to fetwrat tft wr 


*4-3 


I 0 StlerO. 


2 
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^ X frRft sgojjr i_+ l + j o = x 

2 [~p + loj - 2x 

* + 3+20-2* 

* + 23 - 2 Jt 

* + 23 - x - 2x - * 

23- jr 

fll ^‘ WUI qT ^ !r fSjslem 0 r equations) 

5fT ^ 1 eft’ iran^ g*teni* fa* ^ ( *i 

^ ^ **”"**» '0J ** WPl W* 25 an*. 

**» t*n *reiT 4?^ * gw Jfir arii?r at wim m .** 

^ ** * BW ^ n* wi M x sirfa ^ , 3 # 

* + y => iOJ 

* - y= is 

:. x + y+x-ym\Q\ +25 
•V 2x = 126 
.* * -63 

* + y - 101 

.-. 63+jf = 10| 

.". y - IOI - 63 

3 8 

^^I^L^L 63 ^ 38 **T 5TW% 3rTC PlSlOTmTT^ ^ 

ter * H* #sf^f srrtn^, 

5&V 

* *WT *m jfr. * *OT*5Tl^ 

^ ^ ^ ^ JTnw! ^ t ^ ^TRFrr to ^ 

^ ^ ” »r ^ fcrft. w «nr 'iM« 
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HgifiiH SnWTp 3fTNW ^ c^FSJf tfqiEfi 

rJJT yrw^i ftnft iGtN 3FT?frft ff ^niMM 


fipra 

3r (*ra£) 


i 

1,000 

0,01 

2 

2,000 

0.02 

3 

3,000 

0.04 

4 

4,000 

0.08 

5 

5,000 

0.16 

6 

6,000 

0.32 

7 

7,000 

0.64 

8 

8,000 

1.28 

9 

9,000 

2.56 

10 

10,000 

5.12 

1) 

11,000 

10.24 

12 

12,000 

20.48 

13 

13,000 

40.96 

14 

14,000 

8 1.92 

IS 

15,000 

163.84 

16 

16,000 

327.68 

17 

17,000 

655.36 

18 

18,000 

1,310.72 

19 

19,000 

2,621.44 

20 

20,000 

5,242.88 

21 

21,000 

10,485.76 

22 

22,000 

20,971.52 

23 

23,000 

41,943.04 

24 

24,000 

83,886.08 


3f r5T HSJltfTH W Weft ^ 3TTrTT W ? 23 37 31 


rVm ftcri l ^n Vflfr gn WW ^ WIT ^ 3T OT^t *m*fh 
icfrt vtfii ^Uii^ ^flin ^ ^ 3? 3T l Tt3^ ^ g**54 TTP^ 

ira!3 liT 7 cjftirwr T^T ^TT ^T^fT ^ 37Wf *71^. 


OT ^ WOT 
1000 2000 


3000 

4000 


1000 1000 + 

iOOG 

2000 + 1000 

3000 + 1000 

■ M-i- 


1 

2 4 

S 

... 


i 

1 jt 2 2x2 

4x2 
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3hT^ sfty-i'ifflw 


^ ^ faftTE fr%i m3<T sn&r. (rie^r 

^cTitfltf Ureter -m^i frfan -Jn#srT i ooo i jrrrssr ini. jjjRrr 

Srtar pmi smfl’otfj ?t^55ir jit? 3 #. gfe M qr^r i 
^trfte- ?5g^; ^Tsam c^; gmrsFrcr^r %&&& 
ew mm 4vmm. qf^p srenrsur &£tai ijfm (Arithnutk 
Progression) 3 StaK^TT ifeT qfcft M (Geometric 

Progression) 3fft WdTrT. Mm 3P«TO r ?! 4 ) ^ l R >l d l rf ) rf Iks it ^h i 
VPT 3#. 

ifter. 

W (Trer^ft Jjf^Hi ] (t i oo m psf a ^nMV Mat 

^wirr ^iPmA. *m\ 3Tiq?in^r «sra ^rr %$& si?n 
l^m mi-wfr HHrri -strasT. <ri(j spm ^rrsjtf e^wnWI qr^t aroft-. aqpfr 
’TfSm crm^ M ate U35i gani qr*ir aqte ^ tn# 

fW*i-fl qr^t ^KsifcfTffifw yjPid^. m^ter 5050 i aar gti 
3TT^r ft &t, gr gasm Jrsft^ ifl*r fm, tftiqsft fit amTifte 
?T^g nfcft hRr; fTT(?JT F rifenr flUfarfHT fli Pfeq j vft FF3 

rmi wt mtian 1 + ioo, 2 + 99, 3 + aa.,.. w?r 

4,1 131,1 alfTT ^TT- 101 stfft, 3m 50 qfrga i ^VT^TT 

] ^ 100 !H F&riJ \ toi X 50 - 5050 urtfr 5Tpft. ft 
nfuwM^ Mw sm^n^t ft* oft, 5?n nlDidjiiUmi ) n 
^ 3T%T, qf^f ^ ji 3H% amf&r sites* qmte fflsqr a re fr a* q?wrr 
d i ari sntir iiluirtM-4 

$n r " (2 a+ (n- ltd] 

*rr fifSft, ITT a = 1, d * 1 arlw if = 

IOO *n i^fft Wr*3T m \ rf 100 +ifeili^t ^t5f fiTSJrr. 
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ifilNt ^Mrl l rflsT gfift Efit Mrfte !MM MWWi^ I7^T 

OTTrf 3TTt?T, 

^ cr, ^MTI 4 ^|t=| Jj u MtU r ^lf u t 4eji i 4i 
n fR ^flqg 

S n = - — n qr fpiA fira?T. 

f - 1 

STTcTT Qtl& 3^HTrft^ 3T 3* if ^T 

fefr Rraw ct sm^n^sr ^raerr <S|f5, 

si an Pta i ^a fr okjt s rt [2 x iooo + f30 - u eooo] 

= f5 (20W) + 29000) 

= 15 X 3 l 000 
= 4,65,000 a. 

n an ftcikM w = 5* = 1 " 1 1 

= 2* - ! 

= 53,GS,70,9i2^ 

• 53,6^,709.12 

Jid^ i a fl anm ofcr 

irf&rer ?r 3)14^1 sift^wi ^ttw a# ^urrfaw 
qr^t. r9i*(^l 3ft^TT*t yfflK«« HS^t^ 3itP(T, vytSM^Ll nf®Icft ^*=FT Hr^tl 
w y'Ufcfj’l ?tep ( ^ 0^,03 wf^TOTT^T rfT J|t“klt-=4t 

am s T ffp j r inr afafw q?nit, nf&icft nfFii^w£fe 3trc tff 
#EfT WiS?ff 3nf&T POT^ ttrU^r 5fr^TTrte ^qiffT ^cft, gft?) 

^1" UpfT 3S?ft STcT ?T PIE slstf. 
fi^ff aw f ?pfg T cft a7 w 12 16 m iraft ^ 

Mft^M l Il4 7000 ^T ^4 9000 F. Ifl^T. ^Pfal/glSn 5PTgT 

arrfe^ mi ant 50 ^ #i7t, a^r Hr^ <juf3i* 

f-ld f py-j l?0p qiUSfr ?STi. m WT mi felt 3nfnt 

B7*rar ftuRajkr fm?ra ? 

m ji^ni ijfqift wm iwmiffl i f i shot nl&iditflrt rreff 
?OT| ? M ft A ^orft Ur^ P^RT R i 


44 J TpI|tT 


tet anfir e ft ^r iri^Hi «^r safe afe- so^. qwnw 
E a M* a+r^ H iflwr fet. #fin<r R^ii fenft <«iav<ii 
m site sfeFRfe feaste. 

7000- 12A+ R....N) 

9000- 16A+ R....J2) 

«i(Tr fe tfjffatfl feafafe ft 'ifiiidwi a* soar. sfeFCT (2) *^r 

*T*fW |])E|3|TW. 

2000 - 4 A 
.\ A - 500. 

$ f$m o4l<w«i (U nfe qr^. 

.'. 7000 = 6000 + R 
.* R - 1000. 

fei ifcrrw san% 3rR ftafr. ft 3titi^ ^tot ija TRtrn^ 

fpTT^ feSTTefe^I feTRT f . 500, STlfar SteST *0% 

6. f 000 ^ 3TTt fifoldid. 

Ftte etst feafewirci# arm sm nancfte tirffer aifet fefr anfrr 

|i = M x A + R I rteR ^ THftar&r t?w4 <*m feiRfefeT 

*1 ffl ^ rf&Irft ^ J I falrfl yfflijifTl (Milhcmalica! Model] 

'if“i<fi sfitfife ferfof flfiiur (Mathematical modelling] & HrMid 

srai stefetert sirfer g^TT^fP ther arfe. aron (Wcr^t 
piei^^ tj^RTi Ersnpszn nf&Trft sfeffe fmr pqrfffe 

Tttffen ItRtfi at ffsr feafate i fe Rfes fete sifter sfetnfe & 
srfen Ifil. p™ra p ftm-uuti, Hteiife nfaws, sp^tr ?terfe 
fwfetts* ^ wfimw, ^raiwiRj, sofa *i&Mg4 wwida- artfer 
afe sre afefotem nfafe nld^fUn aqfeir ^trt ainfe. 


4 




jfi^W TOW fe^ fe^ffe +A“<1l‘^l teVIK M*i'l 
M. jshtit ym# F^ifefe FRfTRr #m aw gwwff fe* iffe 

>4iitfl ‘Ifhrfi . rnivfl gswi <*i*h eft feq xtnvii -tl«*-<ii 305^1 

FT (Mltfitfl T'mc(1 'HT'Ifl'ft ft (Jtft fll . 4ntll TIFT feft 

arfe.' '^m Tritefew » i frfiim arfe.’ 'a^RT dAdfevi nfamrr gmr 

4Tfft r ' di$n g?Mi ftffe JYlflTrt. nig RnA 3WT td^f JFTFTTfT, 
fin^R 4 ^»tU ^WT t^Rfr life «fe feai TITffefeWT TTft 

ferft SlfeFt 33fe FT^ 1 i]TT 41^1, -3TT gc*4i nwiiiii 

Tiw i ^ r site feeft FT gFRT fete JFffe FRF! ?fe. WsMhfl FjjeRT 
“RtelTlfet 1 iPini’^' few FTTCIT ^Wffl 3Ul^! fete fe fefer felT ^ffe, 
44 i FA u f i ^ ^F^ r ife siKtign ws afe^r gqtfe ^rit c*ite arfe 
FF^fe fet Fuji '* tii feS Sfffe % tetel! ife, FHW ij^i 

^ tim i^ft ^ te Tt^ftsn tifet «fe. am ffefe fea ^?rt 
H R m iTTfel arm rfe^nfet fe^n fesfe afew ift fe 
^rfe. 

fe^ TiMi# g?HT =w.«4!^ fe^r nfe a!feF. tepr H anfw h te fer 

Tfeir arfetT. ft arm a ~ h% r tefete wfr TPhfe. \ 4 - 

10-4, te'flfe wsfll 1 0 4 t Rfet 3!fe. g«4i RRteTfe ^3tt (TBF 

te°!fe w ^TteT qnfe. Torar 20 arifer 10 te fe^ fiw 

3!fecl. FT ~ IFOI^F 20 ^ 10 -Ff SteZ 3lfe, mZ i£ = 

10 | h ZQ 

1 , | q fr wrwt 20 w Pwfl 5 t^tt OfftSr jpfrffi 

{TTFTRni) ?T^TT ^nd^qi %fft ^ fef^T HTH 

*f[^fc 4tK ^r, E^hid&m i OdH^ ?R 20^10 *j w ^JuiTtTT 2 : 1 

arfe. JJifeiBTfe feF ^ajpfe g55FT SEtfe fe 9^ %# Ftersft te%. anfrr 
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ift usrgrotf, so ft ioo ter so ^ 3# 

<3^ FS^Hntel 50 fl" 100 WT fteft STT^ 3T¥T RSl^T 3d%BT 

s^r. goftrftf^r PrcfRr«o*ii wit *m tott %rt, rpro 

w-ll^l 3lf$P #fM ^T#lt ITT llteft 

SKafawiifw^ m Ef-q-fl^i to ^te wi 3# ^r. nrErr 

ate e?n teNn to anfrr affnfran to ipter 1 ant, 

EFFit% sfr*R 3m 5TRTOT &3fTt’ 2:1 JUPIId STTeffc? 3# 

wiener *ro 3te iqmKTOrasaiT 3m «nt tott $terc fter 

5n^ ( aflRTT aroeft. TJJ3TST MMIeftrt ?1TtfRteSj* «tedHI 'eflR TTCteRT?t 

^ ftnsrr 3#. ' a?tr Triftrafr 3ift. rt^t ate ttr-it ¥ ftwi rt% jpiRrr 

^ 3PTT%. ytlilxil1rt^«ll«l<ft Um«M fcf'SR^tfl ell'HtrUr ^Tefm. JdlS^te, 

2 ^ ^w'itr 3:1 Aid fctfcaiei. * ^jJJ'tftflT 2 +■ .3 f5s°fl 2 : 3 fp>f^ 'flirt, 

a anft gnfrar - ate site fTT { ^ ^ teSta ?i®ir 
b b 

ate- ate tgwrar iift. »juittui-ii ttsrte ftw csr^rm fcrra. 
35F, l 1 1 ft te gafirTt $3?, iptet tete JpfPiTT te I dWIcnte 
rK ^ ^IR j if5ifT «h<ai R>^p « ~ i£ 

OTf&r 1 , hi (R n fT ritHTp I 5r ^ ^ 

fl 24 2* ’ B * 

3rferr ^r. 

^R tnrfNt tjoir <Ham WT^t ^lMrL «tR CTfft ^T^Tw^fT 

i^etilft HT y^HT Jc^IT fS^l^TT ^TTfTTrT* 

150 snffrr 3 cTRT ^CTcftcf ^ 

PIT ^ Uffr TT^IR i^oh^lcl f^rra^f ?3TT?L 3 fTRT 
3^1% 3 80 (nte ^<11 cl, 3fMT 150 f^T. wf^T 180 ft, z TF^t g^TT 
«RfTT ^TS. 150 ft + 2.5 fllti f?Tf|TH, ^irjl 2.5 cTTM STTf^l 

3 clW ^5RT ^HtlT ^?T. 


gnftft; : freed hft 
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?mm*i 

fpRT ^m[[ffT wt ^ikn: irat. 3^ ^rr 
j'^ i co^ i raiwft ra S&. j<rgw ^tft. 

100 75 ft^RTcf ISO ter 120 

*pr ftar^. ht tet ftwi ?ro?r *pr ? *it 

¥* 1 ^ 3 tr Pte^rowT^ — 3 ni®r I— ^ ^ fftorcMl p=rr wra 

sm 2*,. ill wfr *™. 

lOO 300 ISO MO 300 300 300 

SUfceT, ?T MrilW ft^WIrt #T5n m J^TpTOef 

snqiJT 30t> ST aifj’tW'l! PR ^eimi elt^eT: «kvieft^k 
?iw fl*nR ^ if^T ^sr 4iT, sffTOci Rra - 100 si 
Sirat, 3Rtf&r e?U JJJlirHWl ‘?MRR* foqi 3& ^Idld. 

3^swf, lot) ter 75 jn tm$ ‘tor 75 ’ ft^r ‘75 zN‘ ijt ^ 
iptots. iswr 150 ter 120 m i?»i^ ‘tesr so' 

ftfaT '80 JR. araSTHcT 'rftfjfifte* l??3raT JS, qft ^ftg 

fBRIT®Jf, Mice Iff! ^R^fT f^T eiW 3CTTI™! fell -S^T 

TTtTOTRTR^T ^PlcTF-T ^ItTRT. 



'«l«(ii ^Rcft el^ ’qi J w' 'flITKft KTff, ni«l) ei^e ’ , 'qpsjTff 
^t?r eiw TOT^F ^i*r ceioaV t ‘s^<t 3^ cinhtr 

^r’ 3i?ft fPt^T jneno. suit ^1W1^ 

?iW aurtil. ^TF ^qteT 1^ <ftg 

Iciishjh^*h ewii. 'il^MTdV 3^ n^tieu H«hN ftcfft f^PT 

qiwftAT 3PTffr. mqm&$ #?ft zrs&t m <toht ?r 

<jI<S(ii. 3Rfw (alrfl $Rcft ST +i41 ^left, J^’OT«l 'ei’^iefllrft^ 

ta^csJ 3Rlfw 4w in u?ft ^tcfim t^*er +41 finis, 35 TE 

niiyaw i dq^ sftrr m<ft en: M& wiwr * 4 t nwir 

3 ^ atnfor wtrrh m osiEleftd *ms mmiw ftec aroeft. 
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anw ^ 44^1 tt^. aitflct ^nr crcfft t^r' ftdW ^srfrt &3>, 
^air ^’Mi^pt^p snfNft ^ns4i anffe wHt (^>Hd an^ - , 

fscrsiw 5?ft fw (*. ) 

10 200 

20 400 

50 1000 


kk ¥xftan WW ^MW^I 31$rt, W 3TW 12. |22 qfcft 

zo 4ttn 

Hrfr*TT to<w’*fl ytfTwti yJl'rtR 3nrf“l rRFW phHrff'd Jpftr!T tIHH 

3 ^ aril wc <fcr gritric srami araittw at fanfte ri^n awm 

ot^tT arir Jcr^rmrT. w - - - fir a. b, *, d *ti ri^n h^rm w&t 
b d 

aril i^ i dra , ma yiiToinftw riwNn atte aw snr^ Wff rgwrrir 

d. h, c, d WTMTff 3Wft(l eft a. d. h, c RT3f y-Hi^Hd TOrffe, 5ft 

a, b. c, d rt ^r urirm so^ir wri fa& <r - t = -. a. b. c. d rt 

h d 

ri^rin sramfet vk aril waici. ym^nril pfa kk sraw arcufte at 
rilri aram #. 3^wr tsi. 

ttsft gMmw ffrr srifw 75 s . h^hm. at 300 srrIrt feft M 

filanfl'rl ? flriMl rife4l x HHrfl fR r 


3 _ X 

75 300 

3 x 300 

X ~ 75 

- 12 . 

ftri w 3 ^nr rfi, qw ifere a* arcft 5o farit saw aril. 
faR -cii^?)p) 3f<rR arrfoT ranm ^FrilpR ^5? flrif R^Eri ^c-iyHi'i't a-fri . 
ris (di+i) aitfr (fri.41 ) 

1 50 

2 100 

3 150 

4 200 
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•pffift : tftfiiWl JPHI 


after 3arft“riri^ nafr *?in% h^tt a RTrit fawn, 

aria Hararai ®l® srifw ar?sri& arirc ®ft ^na fliflri aa^iRn 
aflaR ai^i Mj fear asft #wrii arri^r, wm ireff jwjtow aula 
aril *6wiflici . 


a^l km ^ tRfer uifr >uwriRT fire® ftcfft i^ERim, i^rif ^ 
^iTfr aT3fr arilcJ rt«si §FF6t ^>*fr fWi mzu J&Z ^Ifl. 

3^i?ot <i?r, 

?. iooo Rifw i^rii ^frgRairi arr^r. iiri m* few tfi’iwn 
a^ srriRf ^imi af«f^r ararir. 5 i w«ff iwr anlw asr® 
ai^ ^BSfr aril wrir, 

MR (?qif) W {Rf?^} 


100 10 

200 5 

250 4 

500 2 


^Sr Fwfel WR arsrit (R T*ir %3MaMI aas asrft rtrit. ^ 
i# ^rilrre aoffe »#rt% ^ Rrir 

au^d. 


— - I anf^r — = % - k- k gcnrw a#, irira ^ " w#r 

200 2 5 1 1 2 ^ 500 5 

— ^ faril jpiTRRT 33w an^ r 

at fofr i u ft 100, 200 , 10 , 5 ar ri^TT 5RR1 HRMtiT atrirPT 3# WM, 


triafrir ortht 

spUfliRT wm# awre an^. R^a^r tfrr 

aitHId, R1 ilHRM ^1-^ g#PRTR^ Ifcf. ^ 

o h 

h c 
. . ac - tr ? 

*: b - V&c 


50 nfiBf 


qir. 3fl1&r Riy-^ii m<mi jjuiwiKI^ <j 4 »jos <»iw. 

3T q^rr ffTT fa <Ri3T *OTl (Geometric Mean) *F*RR, 

tef s#r i i fi r d i -dn i srfo tact Hpri>»MMi «Ti@J$ wratf 
(Statistical Average) 3 PTeN i>vh<i. wiftci yniviiW) fa-iiW 
$3? THSTTC . 

a _ b _ c _ d 

b c d e 

£ qtqfer surmr^ 3 tt£. *mfte 9 , b. c, d. e m * m qtqfisr 
m*m 3^ 3 ^ tort. 


5 

srran? anfnr 3rra>R*TR 


(mum RlteflU ?T mfito yirSTH [Survey of India) qn*r 

^TRI IRl ff^SRT FtfTT. 3TNR IT <lf3fleW Nfe WfWrf (fl 

3^(T tm. qjfc mti <sar ?rafa ffaxnn ftrerc^t ^fr 
. hWh^ 5#^. fr ftiwign pk- is aaSr to awn. puror 
Fra stm f*n ggRtrai^tqi^ M strIr sfcft. fr 

fraiHj+jH F*n3r fr Rioihfi hi 4 ^ciet) 3 -hPi qf&Trr Rkski 

Fft 'TTfi r^rrar ■3nq?m ^Iwcriart Ftrraf S^nsr srfrrr. ft) sfisr?t 

3fer 5T3i, fw ftrcrcflft a^t opwiT^hi^j 29002 ^ (s,7oo.6 

hI<ji) gitfl, ^ ^PTTFfte ng\ri ir Rna< wwi 3 ^ irra? 

3 # rr ^rff sndr. *Rfa sr ftrerc sfiWrKi xmm ?r qffcpir 
qftt[jT tm. F^Fi IflugtiAK q wsfit ^ A rtRI j4) *+>?[) «w<sci) ? 
^ 5n^ ^?rft. FRW IHRR s^R* RR $ 

fteft. w!r srw 4Tsi>umKft atfqpRrar 'jfaflRf rw i^h t 

3TTWT 

, 'jf*fffT (Ceomtitry) ^TT ¥1^RT 3TS? * ^41^ HtHH 1 3WT 311^. 
?tl-jftcl Geo J -g TJ ['’i *5^). metry *114-1, lij 'jfefrsft iaJ} ^^Itl 

TTR fRFMPT fRfRR 3TTWRT 3FTRTOA- 5H^t 3#. Iwifife 

^ (iTI^lrft 23), 

firfifre mm sn%. d^m t, tort: 

aqiqpwr (rrr srlSr RFft *fa fe™. *ivihivIWii 
■tert HUfeiJI 3TRTO% R+ldld. fTRTft#RT WT 

MHTfdTI *rr hf^ ^*^hM f?ran rtM ^rt 

SHtyicfl ftllrt. 3RTT [ Pattern) 

5FRgp3r Pnrar f^r M. qrrfte’ if^RT % £ 

an^frnra sTm ^ ^rerr, (t pwr ^ 
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sfimirfltf ■I'P'lfi 




^STfrcR- 23 

<sw ^ ?I5 rT anfar f§55i®fr aflif^r 3TT& m 

rr wfcrd- ^ affray m* fr. 


fWqf?ft HH4MF ifr iT55 3P|W K||<JH4 tjJrRft^T ?tcT f|OT. 

^t*sn ^ 3 trttw f^nrT=!n tTRrim^H f^t ottt m^t. 
Wro»8tT dK+l^iM!^ 4RHT §5?ft, BITOT 

i^ra?iiar<^ ms Writ Mr cn rHtfni i Mt 

T TRIW an=f)K[«l^ 53> \qi41 TFRT 


qpt, f. ST^Mr £yujH45 fefaa U4ilWJI 

W, 5?r, wcjas SrR5$ 'jpfcfl^fr^ tj^ 3ncFRTEfr wrrr Mr srraft 
{3TTf(ft 24). HTudlmJW firaftur, 5te?R ^g?R Scsraft smn m 
IplfT STTWOTl^fra fTsTR *WrfM. SJI ST T W^fl Mlw, 

41Mrt4 p ?, TO ?5 ^fcjrTM . 


aTi^nr snfa ^MiKhm 53 




24 


tjfafft ; IJ3T fftFf 

§?5Rr ato Hihld^* 5rr&?ft anfc. ^grtt 

feFjnr^f ^4^ 511 <yH'k"4W* UfiTOT 5WT 

U^I^WItH SRg^ JTFTRTT. rmija> iyai^ ^5 frfe", 5TCT, 
3R, TOST tyw 5^ 3TOT fWH 5TO^ gt 

»K5 iRSft. St^T 3WT f=raW 4WdHI MUrftt-f l^fiT 35 ^IrfeT (ft 

WT3T3T ^[Si *?®p <?i»fr, $<ft, i^l ■ c ri’=fk *TI®t 5¥fft 3^f. 

HT*fr-T *ft iffeefHMl c^T4h 

xm fir g^r to ^cnf&r gairfaw m frr ^T#a r sftr &rr. sr *ft 

g^I gsm" ^rTT. MIWJNI MCI STlfft 

gn^rr mishji^i 515 ^®rrar3t trt y^iid yNusnff sn$. 3naft 

4jiuui|!m,iff fpcfifij 't?l' , Tl -suftl iftspft <fKTtfl CIT'lpfl . f^l ltllifl 


54 


-ffrin 



tfirpifeR m^KtT^r %W PK (f 3R^jF 

^Tef ?rtf flranro^ ?^r. 

ffafPl^ =TT^ q^TT WTWffa snq^l $Ttftw iWI» ll d TO 

w stto, m^ia^irf <jc fer TOft $$ q?[?FT spffr 

Hi'aiufWi qgpn qi %t tott. ^itf^ini to toft tot 
e?^ snfrr tiWft tot^T pspt. qrapsr aror apnf&T tg: sftmro 
# nf^Rf aifa+Ttf spfa m%wjwi< 0 ikcf, qgjrfts tn^St 
^SWT^t ^tt *fcsq snftr ■affa-fhan TO$T ^aq qqR TOT. r#aq 

5pra aro^n ^Ttiro auf^* 3i[Ki<ft TOft hu^f tort. ?3T *n#an 

FTTUT^ Jr srfirM W TOT TO% 1 TOM, fen 

asrrror^ to tot, ttotot h^<hit^ Ihmh^ I 

^F’fr ?Wl ?lfr, FTPS 4i«^l 3T^f> *i«ficl , 

on^i frr^ffl^T Itoto FtfT ?tto cWT ftiT^<ia>yi ifFfqfror an^Nm 
'T’nwfei aqHTra qfer#fr pr ^ro, to tootit ft»mu i usfl ifa $?# 

^ OTtfo qftc^fTO (TOFTEFT ?TOT), ?%W, j^ETO 3fTlf&f Pfrj % &T 

ijwsitai^ qtqf ^ (TOfF ’4>^rfl *jfr|#qT S^TOT TOS 5|TO 

PTOira %TT, ITT <j 3 fTirfltf ^ 1 ^ TOTOTO 51 ^% ^ 311 % riaftq I ^fTO 


FR STF^fft rT 4tFd«hlH frofanWF JJ<*|tri|feq jqij’Hj 

SFfirT ara?T. TOE. 3,4, 3 5 CJTOT? TOTOaT &TOTT fpt rTO*TT 

?TfFR 5FT^ *,\i*U (90 3%) CTT TOTFIT ^ Wfa jfr^PUn 311% 
ffiaf^raq ^tainT di*=fi' iTtrT, toi TOPron^t ^ rr^tt toto^ rtsS 


<mi ! M»*0*iW‘w 
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3TTTO 3T% $TTefiRUH 
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Filial ^FRT ™, 3TCTT ^Tf ^ f^niTTO 3,4,5 rii-fl^l 
Ht'jjH f%q%T cHH ^r?T dTUrt (^I|i(fl 2 6 a). 3HII ETrKTPST 

FH I TJHMi TOTW TOFT m% fttfws 3TI% W TTSRT^ SflM RPR? 

Rl«4i4 1 >ll^ qF4+i<A = | x HT^i! >l ftaifl ^ 

3TOT dFl^ f ^r 3T33T 3#, |%Rt!R TO ^ i y TOT x 


3Hfrfr 26 a 

^T^, ’3141.(1 3TTRT. fRTSJT 'JJtlH4lff)(fl ^JT 37!% 3it?q 

3RT^?TT^F 3«ft 3R% ITTcT 4iUHI Hitcti FRTgoT (^li-fl «MS^pf| 
SfR STTTOffran TOTlRF^t gtlft 3FF^qF ^T 3WrT. f.R, ^ 2500 
RMTcT anq$gqr RIIr'^T TOT ^THTfrfl 3R?p p rTOFTT =ro ^ ^jtfT 
230 Tftax w^St apT^ jq^? 3 t^f. ^aro sra^ 

3TTTOJ^TT 'efiwiwii ^T^ v ’3ffT% *1^4 -iH'Kfl H%Ji ^ rs| ^|*| i (flifl 

3RT9^3TTO wwfl4 F^dvfF Rlf^T, 
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26b 


% iiPkhiwi ?i?rm m TjfafNan jtoh ftiarr**, 

Ttaw ansrrrrfte sfor srar $rrf&r isp i WrciM i smim 

+ohjwiJ) ft ffic fai e*^ zm, anf&r qnw ai ^ t nfaft 

mrai* (t TOTTETT Snf&T ifoPlfth l Mt P# 3^fnr 3ffcr. 

5TT#T ftrftflnjfll cR^ 

■hi 1 in aroif 3nPi aft qra awn", <^ 1 ^ feRsd w f^pifRw ^r 

3^fttT f*w? u i 511^. ^OlWl JT®T f.R. 'Jjf 800 l?f| 

f*TT$ 7R ‘^pT TjV a# sfa. fl+Ml Tjjftfft dr 


fSSWMiA tTTwtewT qffwpftwrai fam 

'^ratPR fesirf’ T?op gfos ?mt, «fl^i<H fT gfas fs^nfeft star. 


sthtr acrrf&T 3 p+khh 
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FTI^ ^ I H I jt *il'l«IHP ^tEWWT^t PFPT fntnrT^. 

zr^r 35P^f ?! Wrfid i-hi HlR ^tTT, d'ld'lao^i 

rntPuierfi ^lewr-an tW OTfcr Fsfe 3TF$rT a*n^ si^ 
imr^ win. niwiH Tjfatft# m 3=rr^f=ra? a^r, 

grsfa rterr 

amf&r sft ! tfw 
nrfursfor Prarfeiw 

itli7)ifl[ flcIL STFft Sjjf 
^SMl TRfNfST ifTFRFR 

stiiimiltl gwiff ^ fl^“ei 

ftm fcfr. SFIFafT 
3T«ITHMM Sf?^ TOW! 
^ iJ^TT JJlfaiHlW 360 
wffiR t 

^r. m simper sirrah 

360 TIFT HT5&. SEr^i 
HI’IMI E^T 3RT SRft eft 
feit, arm frifft m 

rPTR 5TrT. af?Tl% 60 

HPT nisnin. wr ETr^T^fT 
HI'IMI fafTC T^TTTTTW. STrsfaf 
gy HR WTW. rMtrft^ SJf*R? HFTTffT T?RTM, 60 Wife 
smiw apft^ eil+i-Jl ar^r, {^rpEft ^ 

60 *H RRT^ anRPE^IeS' ^Irft. 

5IF, fTft R ?ltSTT afT+[?ll(flt^ R5|fft^ ?R s^TW 

gffljltl^ fqr!PR TPRRn^r TpM R5!T 3^, 3^RT 

^nr.^iuisr anf&r f^t jqifer ^niRn^ arr srt^E str^twt 
3#, i^l?tU||4, USS^rft fiftTT ft%cT +WNI JPRT ^ %TT 3T^t ?5Ft. 

“fen snftr WTift ^ mfa «i+wm ^ p (!60.4 
M) arafiRT m ^nrfei w*nrfr ^ ferr ara ^ ! ' Rifnr^ 
snt. t # ap jhmi ar«TRTT^ ijphfl^i 

SpamJTW »M ^TM fMallrfl . 



arr^tfr 27 


SB 




'iptfCl : t*ar TTrar 

ST^hr iffa* 5%f§PTq 0%to ‘^iw’ (Geometers] ^rur% 
,j >(h4W1 h’WI) (jlte? q co f^ot^ anfar 

meteria r?t^ WT) STTiffr ?|1#ft fa£m, -flTOW 511% 

^ ^fjvc(R yu|ij4 ?%£? gBRUrfafT afllQTOT'ift 

^ iTHi^war fT4Tt tot. to toeft *n ‘ijftcff 5# *?DJ 

WP-fl totf Me!t^i 4I tot tot. tot ^ %f ^RR 

l^tft ^rartr r[T +JVU<W W, ftoUcKTT «H^cf%T 3TO10 5R*q 

™rr gurnnTtft«i wrom ^ ato. to ?r sfhp- q% 3 t (snffft 
27 ) 2Soo toq iter, q^srar totot aro rto to era! 4 ft 

cltof *hrto to m55 tel S^tT 3Wcfte* eTT tot Ito to 

wrei% timer, £ ijqtrtf ?to asm ifi^j gtor. to^rr 
fii-HpiOjjii ’ srarm todTOigCrlT qton q ^ifsrr $. 

SFT^KffajT 3TT% ftrit MWfy«fton qvnq qqwntt 

^TTW 3*ft smsf? 03F4 ^THT 5JTF 3T&, to’oill to toq > UM l 

Hi«f*tt*ik« trittsiT nfetot ^fto^f ator top qqto. 

S.C. ^ toarT 
?IfR5iq# sjf^Trfhan fRM 
m ssefl toft. qisj 

ft f^V+if^dd WfeMId 

fte - . cTnqqJrT fef^r 
to fteto CRq sf$q ttor 
?j4>ir| tosntor 
toto if&to gf|^ 
(5n^fi?fr 28) qr fqgiH 
tor to - . gto 

5.*T. ^ 300 Cleft 

torotote 3i^ri%*iT 
cstotq tosM^rfi 
28 *rfto to&r ?cr: ftor 

%q^?T to, ?to \ftrfhft *i^tiT^ f (Elements of Geometry] 41 



aflfTSFK 30% 3T1*hHifH 
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qwwi m f?iTan «mojM( 1 into ?ito ^41-4 to Iteste 

tui^r *tt *%tw #, gnmuMj feWt wir, 

■an yjr, q#r^ au% stea 5Rft f#a^ tristff s^tearr 

%®(TT ^ngftpai. w%£ 3T«im'c41 sr qujm. a# 

qte qi 5 ?r %wtet# fesprar w ft^, yfosd 

qic^l E^pie^ qSjff 5TTq^t 'tlHtefl qTW 3^1^, 

arrfSr cttow 

(rf imsri 3fl% cqfqm t tRft 

HHwtKf l 5RT%fT. 3T1¥ UT W«WUM1 5^ AM ftrSETCT 

5i I felt ?!" HP^. 

11**4 til 

(Tj^7 itiir^ EJ1', riJMl TjT^f* M1WI, 4^1 fTftte 'til'iqiert *p41*i 

ir^r snfift sm teftete ^sstitran ^|q arr^tfr 

f^dirfrt^ . 54T OT^irft ^f*T ?TT cTfl](lrt 'Joel (11(1 I^IH! I^iP? 

i^ildld (JTTfHfr 29), qcitel EETT. 0^ ^rf tJ^SPT 

diHriifi, fT ^ nei'mei JjdidTfl. ni,Ej 30^) 

&m sprr nrgw*THr<fl tete mt faferT q#. 

t i ,*frMd i d^uam r j ) sm ^iq snfsfHt tjspRi-q^ #1^ 3tra$t stt% 
qnr (qpsrT 040 m^r tot 0 ft =tot, ^rtor ^tq 

^i+)uitTjtji Rw sfT'^/1 5n% tetrf qSiqrft rrr 5RRft ?rc tt 9 i*>i 
(£E¥xr 3T00M. '^i=r fto^rr teitoT qc 



OTfcft 29 
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?FlfT «ni^_ 3#T tH'ifl H,'*'*' 5 * atwRco TR ft 1"Wl«t n,nifiM 
3TMM. ' % HT^ HHH ^T^TT 3M ?R ?HT SRTTTTTT OTf&T 

+)HHft HI^T HHR SRfiffa rR ft OT*H 3HRIM. ’ HT $R ^feOTOT 

tj^rar stfsTHT ftft, 

IHVMl q^icTT diQdHi (frr n^3nf&F <fl=r ^t=r sr^t wgr hot 

fnM SRfft 3TCT& frtt BtWTiT fHIffte OT> ftftH HOT (TCR7& fftt 

grit, hht ht tfrr MOTimar othA sn^ awmw ?*. snfa shtw 

t^vH o|i)h 5i+ifi| rR rft <f^-f WTlfHP HRBTf?qT 5JT^ ^e*^4 3THIHHW 

^wri. ■Jk’lnWI n+^Mdi difqiujjmi^r i^pir hth hot w^ - ^hwh, 

(2x4-3) WT 7 t (2x5-3), HOT HFlft Wim. HiUH l fl 

HUTHJifsJr n 4l^o4l 3TTfr|M t^Mcfr (WradHT (2 n- 3) 5cTft> HOT 
prorft cJHitiffi, 'Sjr^t f^?rr hhr an? 313ft ht^ ot?h *iwnd t 
(R 5Hl^t HPS^ HHPT STT^ *i+i 4k(rr$ OT^H SfHfiirt* 

‘STPTpHT aftHHTTT OT¥Hrl¥rr T3TftSt H# HpH 3T1^ HH ? * HI SHfT% 
3tR |?tH p ftfsjrpH 341^ h 3Rt 371^. ^TiJa* SPf& H^OTT 5HHFR 
dOTHT HicW sjmm. aiw itaw TPn^fesft, tf.Etf,, 
iffeR, HSHR^j f, *^<ti citu^ HTHTfT 37?Hft ( HI HT^ HHR HRHHJ 
H^iNM OTtfPT ifc&STT 3H7fft. ^l^utlvT, H*ITaJfft Pnft7T& HPT 
ftH&HcbHI OTRSn <Hl^iM^ TTHR Wltf. Jtr^F HMTmtfcf <WR Sn&fc 
hpt ot^ 7Knmr. iysir«ii hhtht (tht hft 

feq^TT TK rHTSfT ^Ff) ^RT HPT HH^dl *ttft, HiRPT ft Tpf OTT^R 
■34HTTM ST^fr 3TN# mft SRTft, gTOTNt Rift 3RTTTM. 

T^DfTH ifr FiT^I HTHfTT Hct. PrfH) 41^1441 4t 3#?l cTC aim 
rHWI^ HTT^ft, HTTFT ^ HpH HkfeHM 
artlfllft I 3PHuHI<yJT 3TSHT 3||Ht r 

HHIPHTTT 

HtHH f^pTOT acflffff W (aiT^fft 30}- ?Hl(ft<l Q*V| HHiJSI 

aiT^rT, sftHTTH HtlP 5P%rT 34#T HOT^ HHijsr aiT^cT. fHT^ ITTtT 
H?tH OT^H ^T^l. HT^ TTHlfR a^tT, quT OTPH HT^tT, 3^1 JFHPpan 
aiTfcft PTT^TTPH Rkdlrf. PHPP 'iPRH' aflT^tft l?DTmW, ^ atflfifft 
BWT WHE|l!Hl<ft ^PT 3^ 378(0(1. OT t?wi^ r?ri% ?PIF ^Pl 


3PHTR «riH 3OTRHR 
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afretc* <rff^(T srrior ^eft i?°t^ ^htstt hhcT ht^t ipNt «hH 

SRTpft m%St(T. HTH HWpH SWiTTH. 




ST T ftfl 3 ] HlftW sHfffife HfT, ^ OTTH Wtp14) 

HTH (ft SfTTH-lM afTrfrF. 1^ f^TrftpT g?^ ^^T fn^ffl OT 

gHfT ^ 3# Wt OTT OTf(ftH»ft^ ^ ^FHT 

(HTH HTH f^HTcflW HHPT *«Aj. WBH affTfTfftHTftpT fft airft 

BHTOeT HPft i^rfl IIT^T, wm HtH ^ RH¥H aTl^T , 



3 \ 
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ariftM arfcr 341 fM arrascnrT. rrafrr 3tw 
: ^lf< u l CTfeTT ! Rfa*lR n^raf% 5^ PEfeS eTFR JTt% 3^ 
frft 3TT^r TO®1 ■JTTO^l fTWT 3ffRTM, PHr<T Wl>* g^r 

StT^ Sf*T% ^ ST rT ?f3 TTO3I STOTTS, TIWDTI% gift, ttcJSS' 

sssrafr ^phhUI gta, rrarsnr nWrtata n<+)-i anfar g>^MHdti-°n i 
<ren*tfta ssft ^ (srrmrfrH pn¥#r sn^jM Mt sreannfl 3?R^Jr 

aTlijn . 

Pi f *1 -j 1 1 gift %st nrctfr^rt stt a^nm ? ni^h) ftsT^ stars-Tirs stt 

mm 1 srrar gprefaft s.t£ mu snft ss ? utett ortara gftdM 

TT^r 3TTft. SI SraftfS PlTPf 3W aTTSST RHST SSSt ^ Txfttft 

rrafs ^ift srfe anf^i T*ng& gifts 3i^t fens aiita, 
*RT5pfrBqi niMfflri ftta ft arrasr sro stt^ fftfesn nh^i-^i 
ST^ jqnt ntaTft giss^ ^r +)uicsisft siraro^ s^ft aroft, h^j-h 
nranrrgr gsn fen sfrsfsi^t srarft «ra ntaR.Tr mm , w ssprng& 
sft TTFTJ^jT SteTRIT afipft . 

Rntatfr (Symmetry] 

offers TrafififtaT sss ssftW arr£ ? STTrrifei ft w sas tmt 
‘mtfttfr fens sffer w ant srr V arm fe htrasm pn. arrow m 
s^rrar m nfesr fenr ss^. 

^TPfirfr 32 'TFT. *17 ari^cflinsft [HlftTleJI Sift 5 $c* SRlfeft Sffe\ 

fssrta, star, ftssfa, s^sfe, j. an^stt sluin' nRsswn 
otrtf. ®t tFwft fenfqsw st an^tfr anqRnen ffihjM i ants. nr 
Tfft ari+uftnaT rrafeft arorarft arrows wi arrays ftft. nrriftrfr rpift 
^ ’^tt fesr Ri^i ttfnTs arotasft ar^rfMr s?sM i^ms t 
f 

^TT^rft 32a ^FT. fS- STTftft RlW 3Wn HIHMI ip^ 5tRTFnT 
’t^srr rrwta TRfn?r an^. an ^ an^sfr aim 120° ^rr ^n^r 
tt# afiftfl rnrfta jtt an^dfl^r atran'Itafft arr^T 

W fe^tarft imr^t ar?fr ^ TnrfM an^. artfsft 32c anfir 32f 
m TTt^T 5FT TTtf STI^Nt STW^f WSfa atTTf&T wrt 3T?fr ^ 
hhTM a#. 


smn. zrffr arwrarR 
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fq rinUta frn^t a^ta Trafatt arm^i Sr?r. ft<JMi wfe^ 

E mfrcfl arr#. (an^fr 33a). mi^ft ta^T TraBRft% a^ta ai^r 
arnsra:. iiu+i-4 Trara^faT^nft Rfer aronra. M rwfts Rfear 
arasm, (ar^rft 33b). 



an^ft 3 2 

TMinr (Tetrahedron) (STTg# 33c) fePlfe ntSST 

umu|[n aTra^n d tf nTT (tHpfti shi+k an^. %rr ^ rrafrr iftaran tr 
arr^, Itirr ft STT^rsdr arojft «Htf.eii amot, ^ a?*^ Br?iw g^tan nrr 
Ftarar mm. ami aftsr ^isT [Network) Tran Fta^ j^r 
^rat (anf^ 33ie). j 1 K<M^T I (Quartz) 9l+>|^ *I5T 

(ftrn: 5ita^ 3 rt^. 




■^I'Jurfl 33 


9 


aTPHT STWTR 
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(nft- f^riffT Mf srraspw grrfta otttt art. fH r re ft a 
(J i ’4T’oi|l '3H(r)i*jM FT ?rafcl ^3or ^T&eTT 3TT^. ETT 

SKF^' 3^oj«n ASTS HTO|J FT 3T%?ni 

*T3» a^sr aqifc. cargo* arc.! $4 ^ mm^i-3i 3(f? an^r 
*rcrar 

aTT’fT i|eh*H|(y 3 tW JMiil'fl <1 5tft. 

tlffiirttfriJl fHeii*] FT PW'lfai 3TRFTTT WFTC 3# 3Tfr 

fcsfr. ?r mmt srrsr sfjrfria iwfr. garr jaw ar 

^ptptt aan: #, arn^ izsm 

J^Wpa! ^ iqT^I *^ w l^ jfrerar 5®T J|T J IV0 ^tT, ai'^M'l 

tiunq <HRc4|ijicfl^'*l •J4IP< 11 I fjta (iil^trfl 33g), 

tf.ipx ^ H swnw, ¥TRsft’=n wteaT ^ amfa 
^r H swat, art* ^fssfter^ vtfmr 

wffeT^frsTT 'Jii'tiHi-cft 

ft. ■ .ft. . .tk, 

qTTffP? ^MrlT 

3H1HW *jWn iflfrl ^cJoai-H 3TT^ ^U|m^w il<<fc(l 

qrff, SITFTpat *wrTta 
g^irp, , 

W1*, fft, ffilft, 
sfinft aqrf&r sft, a^ra 
w ^tt, (Trc?*rr safa 

m A ^ 

ferr g^ssTOT: smm. 
fTTTTtTT apTWT 

m ifr <# 
srrfor +id4'i41 ipir 
Stiff* *T^I 
4lffnqp5i ar eft « p^i 

HHiijKfl 34 siras*fi jhiPi felts 

^sr ^5R Wt, nr M *s*trr fear ater wotifl ssrnit 7 *n% 





86 ■jfimtrftw nter 


wft anft, ^sfrarr snftr ysfran %r anwg^ 

«W¥TOT ^ RRq ftft, ft srft sfr Hgter fa+inft arfoefter 

"M*<ifu Hi' 1 !^ ■Mi^ofl ■afnf&r Rfa-il^i sift a^T ^ptr fftsro 

^NTrarr ?™. g?fcF ^nrt Ispsft fosftsiT 
3Trai% RRft. ^fti=(i[ 'JHWTIalftrt ^U|pL|i^ f^?ft fft^y jq^f- 
ScIfT ?qr f%q R1WRT fftsftctf SR 3Wft. JIT HcMEM faffo ?raf(R 


A 4 

"1 

r4 - 

— ► B 

3— . FT 

LrT 

“ ►U 


1 

OTfrfr 35 



OT^icft 36 


(Horizontal) T ^r^H STl^ft 
Heflin. HC fftsftRRT f^ijlc>)j Sflsft 
(Vertical ) *?o]^r sift aq|f i^uidld 
{3TTfrft 34). 3l*flq R^RT 
%%3I (WRIT Sftc* rli: fftajRT 
RT^. T?Tft, 3RTT 

cr (ft stTurar 

MVIoSl '»llfll, Hl g (i cR ft 

RT^ cTFlft. T^dn^JT $MHrf|R HR 
3flrf^F filfft “((Wl 3*tTT RTRPtlT 
■TT^IcT (R rft fRITH ftlft, 

fWlfftR 3RTOWI 3*RT 
•^l^l fft?IT «((M<'M|[^ mry 
msei afllft, 

5JRIW ftftRT RRSHftq ^Nfts fT 
3HRST R®JR OTf&r RFRWTW# 
tTRftT #TT *nft ( atIRRinT MfST 
♦idiKIRlfcfl 3TRHRRT SHfiiVRI 

^ftfrgr aroft. gaiTMi =prr 

3TRcrr% fen greqfrr 

<*^iyiJl 'fit 3qjM ST?#. 

\^C|( ^Jiy| (aji^f) 

«tild'+iW RRRRTTT 3Tl1w TmffR 
^T ■+ldwim^ pm 3q#ft qsift 
(«Tf(ft 35), 

^nt *PTTOTan surfer 


arratn: snf&r an^HHM 


67 

ftagT Wliijiife AC 3T#T BD & ftnft RF^ft Sfift tiktiflR ftsftt. 
ftlljjii AB ■3Trf^T CD RT 'taaqi SfftHt tft+iffC i^inin, ^Hlcf-eiiV q^Sm 
HH^i *wim Sfftw Siisoqi 3Man ri i 'ifi In , RR^tRT ftof^RT 

RT<^ H*frtl(?i TFTcTTtf (■Hl^cfl 36). fofe STlf^T aft^RT <J i-fl 

nW 3lft fqsill RTRW til , SRl^T 

gsw ftrrft ^rffty^WcR ^nft. nftfe fs^T 

l3?srT^T pFI f^HirH 3# ft ^RlfRftF, rR 3ft^RT RTRT 

^ftfWr < w afta t. 

OTfo f^RT 3R+IWH ^ ^fift R^ft 

ftTn'j fl O fcflT 3#, PTOl^ ijfftcfNt M RR ^ R^TTTcf. ^(TR, 

I Tftift, TTIfft (RFR ^T1 '-hlS^ift fRiRT RTrft O u i J lA rRTSU TRTTef 

tinmen fRlRT RR'ICT feft ?)ft ft tflRtTRT, 

Hft'ifVWI Wlft 

WMIdl fiTT 

Eraftt - «1 4^(11 ftfTM. 

ITiTSIT ^aiqL T^GT 2 

rftei aw dt 

RfaflHT 3ITT tT^j f M 
qftj; mflt? 
sri^tft 37 q?i. 
HRrJRftT sn^fft qiftt. 
(rttet (ft 3TNF3TT 

rhwt gtrft snft. ab 

t (RT RlWIWI'fl 
affift. ab = 2 
ift. BC ?T ^tRT 

BC — 

37 13,400 x I0 3 ftt. 

D &nfri E ft f^lfftRlRfte' RlS' , 3TIWT -iflHp^lldl BD fRiRT BE ft 

3PTT TTSTWft OTft. 3RTcTT R^JIRRT SlftsTTURFft. 




68 3,-i’i'l-i 4)^-1 Ifffn 'iftm 


(AD) 1 - AB* AC 
! AD) 7 = 1 x I 3400 X 10 s 
= 268 x 10 s ift. 

AD W 26.8 x 10 h *fr. 

- i/lM n<I' 0* «ft. 

- 5.176 x JO* >ft, 

- 5.176 f^rrfT. 

3i(fl I D S“^. FtT^iT 3TT^ ^1" AD SHTf^I BD aplt •x^qj 
P m* 3TI%tT. BD £ <m 5.176 ftrft. 31lfc. $|S iffer 

^ Pimpr* fierfhsr 5 , 17 * Mt. ^ 3nfc, ttpsarf ^ A 

pimr *ntror*ir m usrar p&M*-ir«iT P i rcfr n ^ m ppp m 

pVrT- PT J-MI (.! ^rMfTHT ^llt) 4fl< 4S?t. 5? 

wrht 4(T ifrttetfa ujjljhi^ f^ffr ipfar p i quum 

spt ? mz swt sra^r fqpTim *rf?r sft zoo iftzi 3#aq a.sgt, 

%ffT3) J+irfl 3jT Sappr ? PI ffflTSTf afkiq^H ^ -aftcTT 

5.176 x 10* #. 51.76 fauft. <*0 )' j«l W g^fim 

prfSTR SFTt 52 ftaft. *frH I M4rt 


6 


^rTMi 3fT«TraTtjr fmfrr gicM f**ViRi(A tft nf&rar^r i^Ff 
q^ l 4l ?TOI 3TT^. PT ?KWI Sltf Tim 3WT 

3fnt. PC 5rtt PT^ 53#r *fttT Hn!hT SIPrftW ER 

faflV l faif f ft PPW 3l&rPT mfeft ftoifcd) 4ft 1 . JUPT 3B*frr 

pm fgrfqrr imc^ aw ytefSrar Jrm. 

5^te up nsr 

O ’m PTlfT •moaf^ SITS OT&. ft l|q 3P 3TT%, HrJrai Jl^T 
MITari 3Pfl4 HTW PCrit 3TT% pis f=f*ft 3P 3Plc«I 

arar fpqic picsT. prsrac p 'Mshi r*n qrcmft Pistn 

SffcT 5FT ? 

O <MdMt PP> TJPIJJT 3TTf>. ^ S siWiSdl ltf% BTS f®h(ft 

^ a#| TPT5ST narort 5PTT%. 

Q ttsftt ^fn 3fnft' Hefa'Ti ST^Ffr? 3IT%. 3t ^1 

3MI OT^ ctip ^ P^I PTS1% 3WT FOTcFT =h1SI^I^ 

3di^, sfl'St'iisw 5irJr ?wr ?r sisr ^ “Htst^ ? 

qr gpn <3TTeJir 3^ra?n?r t snfar f^Pirsir rp>mqf^m 

3# BP PSP oUfatTI %eTTct- f^PTftTlt ^ Ri^ulHl HW 3?t PW 
qtesfr W3i 3n%. pi sfn^«l fe*l«n-=qi ^ttPt 
utan ppprt prapp amft. MuiM pU?t bp p* item 
^ simr qi^. 

AUC SI foptllT q?T (apfrft 38). ($ - 9D u f LA = 30^ 

apftr LC = 6 O' 1 a.h ami«r c pi ph anif^ ?rafpmw^ 

ami r^i i mi^ i a -±. q i ^ i< h<P^ i r = fr - 


70 




rr'. j&g c * if c =ll ABC fai i ^ l ^l l cfft 5fT^ 

* 3HTT 3TT%rT, ITT gofafT fit (ft SEfft SftffiT. 



snfrfr 36 


a _ i c 
~b~2' ~h 


.^wKrf.VJ. 

2 u 


w ftfljci yr^n. 

f^teor km^\ itt gnfraxf=rr 
=nt feft ^rr^irr. c ft 


crcst m - m guffiKwi c, - 

b b 

MlrtJ tii^n C -^rtui - C 1ST i'jfi C 
> a 

STTft 4T^ 3TT^ r ^ J jU|'lTi\ 

cos C, sin C antfl tan C 
3T9ft fafsrnw., i^np^ Ertte 


cos 60 " = !. sin 60 " = 
^ 5 T lan 60 " = 

4TW Wfa % $t # 

E&irfTT^ w=m crtt 



inm-on i +Hmi feroft w ^ihm. ft<*>n-yrr ropjr 

41 %Teft =RT3TtT. OTfsift 39 4p. 4T 


OT^fft 39 


B 


ft+VlRltfl 71 

ft+>lld 41^ g^|JTjA<fa|l 3B&T. 1% M - 60° «lfc. TQJg 
ft^lld cos 60 s = I ^ feltT fto5rl, 0° m^T 90° n4rt-°m ^ 

43HiHidl zfa g^ftxnrsn Erecft ^rstor 3TOcrm sr#r ruM 

ddU ’h'rtrfl ^Hdlrt . FTTTCI ^1^4 i (TtigonOjnclric tahlcsj 

t^TJTdm. W +-1 y dilut'd kursj] cos, sin STTfrl Tan 

felHt ^T3fTT JliTlTi, srfte ^l^llri cos 6G n - 0.5000, sin 60" = 
0.8660, tan 60"= 1.7321 4Tf5)Hrft 'ti'ls^i^H riiaitfirf. 

5^ ^^pjrfilcOrr kftk ddfdLUlMl 444TcT !JP#r 
J ii" u ifll 0<3<5t f?t^\ ^IsJlcS ill ”6 of^Trft f?4Td4f (j.fl", 1 }. !50) 4MT 
4cWr ^-iSSiuiir^ ^ amr, c4i4 tjsf 3=rrf&r ^ 

p™ ^ srrfwr i j i 8#f^ 3mr numuxt i itwsr. m*r 

fer 4144 3 *it ifaiaft ERtm afs- a# Pruk 

4i'WlNff r4l^ 5f4f4 %rn. r9F4Hd ft fulfil Jld | jrpT ?TT^T, 

5TP# WidldTunWlS f^iluifqtfl^r Sf4TT 344^4 &ft ? 

f^r4T sn^rfHl 3 ^ otIw t^k ^ ^ iten in; 

ft=6iuff4rflxf) imw^ 37 ^ m T shfltf, ^H i Hiti f^r im 

1 1^1 

4%r4T STSt^l -SHi^hcfl 3fTT^ (STT^icft 40), dHiijiirDH^ AB 

Wf BITS mfifo 94lt. BC ^ ^4T 3^J4 /„ ABC - 90 e . BC = 

io ifRx fe. c «w^wt irrararr ferrait 4#^ 


3WH T MTEEfT 4^T ilft^flr 60" 



snfitft 40 


72 'jflcMrtflc* qfw 


— - - tan 60" 

BC 

ifi- 1.7321 

10 A 

AB -1.7321 x 10 = 17.321 flt. 

M J 7.321 Tfter sn£. aqqfor bc 

^ zm arrf&i c si ^rr & ^ *n^r fer si ji* stefon 


^tt sr^m^ q^Nm +idNfe Msnrr b ^ hmt wt qrj. 
(aflffTfr 41), eft ^FRJT ^raRte RT f^A tgtrpit 505 

mm bc Wft -snfer #r abc alwTi, qiq 72" -strt', rt 
Miens b qrc^r c qfa 30 tfcs a ht sn^Kji aifrt %at. 

m fa+rwfl £acb - 90" 3tt£. f^®r abc ^=r 

— - Un 72" 

BC 

— = lan 72’ 

AC - 30 x 3.077 = 9231 tf. 


qnr^fr 92.3 1 ^ wt. 



Sttw- 91 y-suH^ 

B ■Stlff&T C 3JT 

id«M» ii *nJ te wn: i?r^ 

3(1^. 3fl^ Hl^. ^ ql4 

fa+pil 3 r isrcsi^ft 

anf^fls^ qwal^tfl 
afli^tf. (sn^itft 42), 

r9lW A All, AC 

snfti ad $ wit 
iteiEmre ft w&r. a nr 

JflsMufl 3H^T 311149 

& mt m& 
errsn?! 337m qfg 
MBC 5I#T £ACB 1 3?W 
SR ?1R 3 Tt|. 


41 


ft+ViftcTi 73 

bc t wn; 1 00 *te w? 3 ^r qr^. msi cabc = 60" wf°r 

MCB = 50 " 3 TT^T. R^hftdMl 



3n<jvrfi 47 


_ 100 (tan 60" x tan 50°) 
tin 60* + tar 50" 

^ ^ feSrT. RltT feft MlflHB (TT 

100 X 1.7321 x 1.1918 
1.7321 + 1.19 IS 
- 120.372 ifclfriffr. 

wm AB wfa AC t wft ^rt^T ^TT 

AD 


AB = 


AC- 


sin 60" 
AD 


sin 50" 

AB = 1 20 3 H - 1 39.00 ift. 

0.8660 

AC-i^-lSI.U*. 

0.7660 

3RTT ?TT^t S&S S* fWl° l fl nl ft Stlflff. (Wl^uirf 

qwt-u i jnnW fam irit^d) fer ass^aft M w i ainwa * 
arraifr afmm ifr. aa^r aqi^rft 43 mat a#. 

c ^ w rt^tt q*fa^ wtor (nurflJi £tar «nfr, 

a qr td* i uf l M^raiJr ^caii iftRw, rr ss* 3 #, ri 




74 iftfcr »rftRT 

a a ti*r loo iter wqsr iter. is tt# tute /.cud 


ifr^T, mq 65" ftfr. 3 ™ ^hh h = cd # 


h , , h 

— - = lan 65 . 

BD 100 + BD 


= tan 5S" 


, 100 x lan 55" , „ 

h = x tan 65 

Ian 65" - lan 55" 

= UKJ x 1.4281 x 2.1445 
2.1445 - 1.4281 

- 427.5 Tft 


Eftq^r ■+*11^11 trite ararr M 427.5 iff 3 #. <j*q urn 
'*l l llrfl()i trite 2R' Hijwi ^«4?W *TT f9IU<l4l 3^t 
34T# % G^uiM*) *HTcf.B 3?TFW ?fa. 
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